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What Is Required of a Manager 


FOR MANAGEMENT 


INTEGRATED EDITION OF THE PETROLEUM ENGINEER 


TRET-O-LITE 


The Unexcelled Quality of Tretolite Products... .. 


TRET-O-LITE = demulsifiers 
KONTOL = corrosion inhibitors 
S.P. scale preventives 
TRET-O-LITE  desalters 
KUPLEX metal deactivators 
X-CIDE bactericides 
TRET-O-LITE water de-oilers 
SOLVO paraflin solvents 
KORID meta! conditioner 
T.¢c. tank cleaners 
DEHYDRO asphalt additives 


and the Unsurpassed Dependability of Tretolite Service 
are always available, always reliable, always economical; from the well 
through the refinery. 
isk the Man in ti Re 


Your Tretolite Service Engineer will be glad to help 
you with your petroleum problems. There's never any 


\{ obligation. 
5 — 


TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 


eed 


— —_—-— 
Lee 
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Get tough 
with tight 
sands! 


high injection rate 


tow injection rate 


High injection rates 


have 


shown 


greater production and slower decline 


In most things, gentleness is good and proper 


But not so with some oil and gas reservoirs 
To make them give, 
As 
policy. 


often calls for a “get tough 


Dowell knows how to get tough with tight 
sands, and has the equipment needed to do it 
Exclusive with Dowell is the new high-injection- 
rate “Frac Team”: 1) the mighty Allison Pumper 
with power to spare, 2) the Remote Panel for 
safer operation, and 3) the Dowell Blender for 
precise control of sand and fluid mixing. 


More and more, operators are finding that 


Services for the oil 


the harder you hit formations with frac 
fluid, the greater the production is increased 
Iwo to ten barrel-per-minute rates often provide 
little more than temporary stimulation. On the 
other hand, thirty to fifty bpm injection rates 
into the same formation often establish high and 
lasting production potentials. Also, with high 
injection there less danger of sand 


screen-outs 


some 


rates, is 
Got a tight sand problem? Dowell will get 
after it with the experience and equipment they 
pioneered in high-injection-rate fracturing 
Dowell Incorporated, Tulsa 1, Oklahoma 


industry 


A Service Subsidiary of The Dow Chemical Company 
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The Conference Table 
‘An ounce of enterprise is worth a pound of privilege 


Companies Advance on Broad Front 
Eleventh annual report survey. 
Capital Expenditures Up 30% 
Stockholders Equity Up 16% 
Long Term Debt Up 20% 
— Ernestine Adams 


e Revenues Up 14% 
e Net Income Up 13% 
e Pay and Benefits Up 10% 


E SECTION FOLLOWS A 


Canada Has Its Biggest Year 
Pipeline construction opened up new markets, stimulated drill 
ing. Refineries added 112,000 bbl daily capacity. New Petro 
leum investments reached $% billion. —H.G. Cochrane 


The $1278 Challenge 


Welfare benefits cost $1278 a year for each hourly-paid em 
ployee in the petroleum industry, the highest fringe in U. S 
industry. Why not get credit for this high rate? — J. C. Hurley 


Main Guide Posts for a Good Manager 


Develop personnel, develop organization and keep costs at 
an economic minimum. — John W. Newton 


A Many-Splendored Definition of OPSearch 
Created for military functions in World War Il, operations re 
search was coaxed into business and industry as a method of 
solving company problems. 


Informal Discussions Key to Program 
Executive-students selected for uniform status and diversifica 
tion of industry, specialization and location — this heightens 


interest in a 12-week course for 50 executives at Stanford 
— Paul E. Holden 


The Big Offshore Picture — to 1970 
C. Rk. Graham 
Newest Tripod Drilling Barge Joins Offshore Fleet 
Air and Gas Drilling Cuts Costs 22 Percent 
J. H. Adams 
How to Design a Closed Rotative Gas Lift System 
H.W. Winkler 


PRODUCTION FUNDAMENTALS 
Treating Oil Field Emulsions 
Jack L Wiggins 
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Soap-Oil Systems for Formation Fracturing 
A_R. Hendrickson, L. E. Nesbitt and B. D. Ookes 
East Texas Oil Pioneers Receive Honors and a Monument 
Cathodic Protection of Offshore Structures 
A. H. Massad and 8B. G. Holmes 
A Case for Small Hole Completions 
G. E. Cannon and R® A. Watson 
Electrocardiograph"' for a Mud Pump 
Placement of Subsurface Pumps 
Owen Snow 
Gulf Seismic Profile Printer 
Improved Ring Gasket for API Flanges 
How Mud Properties Affect Drilling Rate 
R A. Cunn nghom and W. C. Goins, Jr 
Packaged Lease Automatic System Controls Production 


How to Reduce Pump Thrust Bearing Loads 
Chester McFarland 
Economics of Producing High Octane Pool Gasoline 
S W. Curry 
Asphalt is Coming into its Own — In a Hurry 
Maintenance in an Oil Refinery 
Bert E Newton 
Chemical Cleaning of Storage Tanks 
l E WestondB. Ll Canaday 
Cathodic Protection System for Refinery Jetties 
Walter Sekules 
Puncture Plates Speed Foam Application to Tanks 
Louis Grossheim 
REFINING FUNDAMENTALS 
Selecting Equipment 
¢ 8 ner 
REFINING IN BRIEF 
Improved Materials Needed 
E_ A. Sticha 
OPERATORS' FORUM 
Polymerization of Ethylene 
Silicone Oil Goods in Some Applications 
GR-S (Tire Type) Rubber Synthetic 


Why Pipelines Will Continue to Expand 
Donald M. Taylor 
Meter Factor Contro! Charts Solve Measurement Problems 
lL M. Devis 
Partial Loops to Increase Pipeline Capacity 
G. P. Jennings 
This Chart Saves Money on Pipeline Maintenance 
Donald M. Taylor 
Test Console Shows Status of Microwave System at a Glance 
Fred S Jones 
Corrosion and Cathodic Protection 
HV Beezley ond G R®. Olson 
Pipeline Bridge Vibration — Cause and Cure 
Raymond C. Boir 
Automatic Foam Systems 
Kenyon Zimmerman 
Cooling-System Costs Cut by Corrosion and Scale Prevention 
William H. Carls, Jr 
Microwave Mileage Grows in 1957 
Dean Hale 
Maintaining Microwave Equipment Under Corrosive Conditions 
C.G. Fuller, Jr 
Custody Transfer with Positive Displacement Meters 
James F. Morris 
After Four Years Wax-Coated-Plastic Wrapped Pipe Good as Ever 
Ray Jones 
Improve Your Compressed Air Supply 
R_ A. Schaefer 
The Blow Down _ 
Modernization at Wamsutter Simplifies Operations 
Howord E. Keith and John T. Burton 
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The course of OW 


pat toy tself mii return 


™ 
ites you imadine spend ng illion s } | 
provide jobs, meet competition 
but that is what the I 
$8 billion here and 
storage, transportation 
It is the industr 
progress or stagnatio 
better products or in 
In the past invest 
ipgrading by processi 
better products. We she 
ilthough som 
Eac! vear the pi 
tanding to meet polit ‘ 
stockholder and « 
trative and 
It is a serious respon 


than the petroleum Indu 


invest more but thev ar 


return. The petroleum industry 


peopl in it prete that wa 


tent of red tape and directives 


i are probably 25,000 to 30,000 


influence on how this SS billion is spe 


background of training and experience f 
are doing and how thei projects worked 
use the research and technical aid that suppliers have 
services and equipment can do in the advert we | 
You use the economists’ figures that gir you 


\< Sonne 


supply and demand picture of the future is expected 
You answer scores of questions: | 
eventually pay off to the stockholders and | 
into research? Are we clear on our obje« 
should we go into them at all? Should we 
or both? 
Facing the industry with the $8 billi 
is the fact that the world wants mo 


prepared to provide them 


hnanced 


industry 


It’s in vour lap this biguc st job this 1 aot is fr mvesting SS hillion so that 
| 


it will bring better living in the future. Because you have done so well in the past, our predic 


| 
tions are bright. We predict by 1960 you'll be studying a budget of $10 billion for « ipital 


expenditures 


Eernestine Adams 
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Congrats and $25 to LOCKWOOD H. POOL, 424 Shell Bidg., New Orleans, La., for this quip. 


«thinks a female connection °:, 


is a steady date.” .- 


The oil country has a whopping big appetite for pipe. Lone 
Star Steel’s huge plant was built for the specific purpose of supply- 
ing fully normalized API casing, tubing and line pipe to Joe Rough- 
neck, heart of the oil and gas industry. As fast as we can make it, 
he gets it! 

Now ...were building again...our new siretch-reducing 
mill and another open hearth furnace. Goal: more fine steel and 
more pipe ...to help Joe meet the greater domestic and export 


demand for petroleum. 


Neighbor, wherever you are, specify Lone Star and we both get a good deal, 


Lone Stat STEEL 


Cc OMPAN Y 





EXECUTIVE SALES OFFICES 
W. Mockingbird Lane at Roper « P. O. Box 12226 « Dallas, Texas 


DISTRICT SALES OFFICES 
Houston, Texas Midland, Texas San Antonio, Texas 
Tulsa, Oklahoma Wichita Falls, Texas Shreveport, La. 
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Oilwell’s” Triplex Plunger Pumps assure 


TEADY SUBSURFACE HYDRAULIC PUMPING 


with a minimum of maintenance 


in installations like this, Oilwe Triplex 
Plunger Pumps inject power oi! into multiple 


wells to operate subsurface hydraulic pumps 





be dependable surface units for subsurface 
installations. They can be run at operating 


> 


‘ _ 
324-P and 326-P Triplex Plunger Pumps have proven to ee 1.5 
hydrauli : 4 


pumping 
pressures for efficient production, yet can develop the 


a 
very high pressures when it is necessary to dislodge and : S 
raise the subsurface pump ’ > 
hese are rugged, horizontal, three-cylinder, single | J 
acting pumps which can utilize a wide and economical > 
movers Four and six-inch stroke 
to deve lop the following pressures This 326-P (6° stroke) Pump with forged 


lengths are available t 
steel! fluid end illustrates the type pump 
injection uses 


election ol prime 


Maximum Continuous Pressure furnished for power-oil 


Plunger Size 
4” Stroke 6” Stroke 


Inches 
& 6 


5 ¢ 


OIL WELL SUPPLY 
ree DIVISION 
. . UNITED STATES STEEL CORPORATION 
An “Oilwell” Pump Engineer will be glad to give you 
, , Executive Offices—DALLAS 
complete information about the performance of these ab : 
Export Office— PER. WYOMING COLUMBUS 


pumps in subsurface hydraulic pumping operations. Ask 30 ROCKEFELLER PLAZA LAS. TEXAS... . WOUSTON. TEXA 
NEW YORK 20, N. Y LSA, OKLA. ...LOS ANGELES, CALIF 


TEXAS Area Office ALGARY. ALBERTA 
for him at your nearest “Oilwell” store 


Branches Serving All Oil Fields 


~-OILWweE 


UN ITE OD > T,A.¥ Ss 





Jt ST 50 years ago, the Webb City 
Missouri, high school basketball team 
won the Inter-League championship 
One of the players was a sinewy lad 
named W. Alton Jones, and of him the 
local newspaper observed, “For a 
youngster he shows marked ability, and 
with more experience he will become 
a Star in the basketball firmament.’ 
[his was not the firmament, how 
ever, ia Which Jones was to seek a shin 
if 
Jones family, he learned to work early 


1g place. The seventh child in the 


and with the money saved was able to 
get a start in Vanderbilt University 
After one year, he returned as clerk 
for Webb City & Carterville Gas Com 
pany, a unit of the H. L. Doherty pub- 
lic utilities system, which became the 
foundation of Cities Service Company 

Competition in this league was a lot 
stiffer than Jones had encountered in 
scholastic tournaments. Mr. Doherty 
had surrounded himself with men 
skilled in finance, engineering, research, 
and management. There seemed little 
prospect that an obscure clerk in a 
small subsidiary could rise far among 
them, but 14 years later W. Alton 
Jones was chairman of the company’s 
executive committee, second in com 
mand to Mr. Doherty. 

He was then only 34 years old and 
had been attached to the New York 
staff less than five years. Through the 


10 previous years he had moved ahead 


to become auditor and treasurer of The 
Empire District Electric Company and 
Webb City & Carterville Gas Com- 
pany. He revised the Empire Com 
pany’s accounting system. He estab 
lished a simplified method of budget 
ing. When the survival of the subsi 
diary hinged on obtaining rate adjust 
ments, Jones was given the job. In two 
years he appeared at 52 hearings. In 
every instance he won his case. 

In 1920 Jones received a telegram 
from Frank Frueauff, partner of 
Doherty and first vice president, in 
viting him to join the headquarters 
staff. With Mrs. Jones, the former Net 
tie Marvin, he said good bye to Mis 
sour, 

The New York job was assistant to 
Mr. Frueauff and a member of the 
executive committee. The two men be- 
came very close and when, 18 months 
later, Frueauff died, Jones offered to 
resign but Mr. Doherty urged him to 
remain. In 1925 when death took 
another associate, it was to Jones that 
Doherty turned. 


The program Jones has followed 
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W. ALTON JONES 
Chairman of the Board 


Cities Service Company 


since then tested the endurance of his 
six-foot, two-inch, farm-hardened 
body. For years, as first vice president, 
he was the active director of the com 
pany’s expanding interests. M1 
Doherty was unable, due to long-con- 
tinued illness, to perform these duties 

During this time the company went 
through a period of crisis, compounded 
of the effects of the general economic 
collapse of 1929 and the Public Utili- 
ties Holding Company Act of 1935. 
Under this legislation, the company 
was confronted with the alternatives ot 
confining itself to a single integrated 
utility Operation in a limited area, and 
disposing of its oil and natural gas op 
erations; or of staying in oil and natural 
gas and selling its utilities 

For 17 years, Mr. Jones directed a 
policy of plowing back all earnings and 
reducing debt while modernizing and 
expanding the company’s physical 
plant. It was a severe program, but 
$220 million was lopped off the debt 
while $450 million was plowed back 
into expansion and modernization 
Choosing to stay in petroleum and 
natural gas, the company, in the years 
from 1943 to 1954, sold its public 
utilities—once proclaimed by a United 
States senator as worthless at a cor 
porate profit of more than $100 million 

In 1940, following the death of Mr 
Doherty, Mr. Jones had become presi- 
dent. A year later, the United States 


was at war and he was called on t& 
serve the government in a number ol 
capacities. While continuing the ardu 
ous job of rebuilding his company, he 
carried out many war tasks assigned 
him, including that of president of War 
Emergency Pipelines, Inc., which built 
the great Texas-to-the-East Coast pipe 
lines known as the Big Inch and the 
Little Inch 

In the post-war era, with his com 
pany firmly re-established, M1 
directed an aggressive program of ex 


Today its 


Jones 


pansion and modernization 
total assets exceed one billion dollars 
Its petroleum operations, with those of 
its affillates, sweep a panorama of the 
United States, Canada 
South America, Egypt and southern 
Arabia. Its marketed 
throughout the world 


Central and 
products ire 


In 1953, the one-time clerk relin 
quished his post as president and be 
came chairman of the board, continu 
ing as chief executive officer in charge 


of the supervision and direction of 


company affairs. When he gets a 
breather from these duties, he plays a 
good game of golf, is a more than ade 
quate partner at bridge, and enjoys 
hunting and fishing. He also takes time 
off to remember his duties as a grand- 
father...and that seems, among all 
the roles he is called upon to play, the 
part in life in which he takes the great- 


est pride. 


THE PETROLEUM ENGINEER, May, 1957 





ANOTHER 
CATERPILLAR 


CER NFIE 


aR TRACTOR oe 


» CERTIN! 


cATERPILE 


pow El 


POWE Re 


MUM Ot 


MAX! 


FOR CAT” 


In a quarter century of diesel leadership Caterpillar 


kngines have achieved a reputation for honestly 


rated power. 


pend on a Cat Diesel to deliver the power promised, 


Now. 


comes the first manufacturer to issue 
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THE CONFERENCE TABLE 


Pioneer in Shale Oil 


This is the month for our survey of annual reports (See 
Page A-17.). Many interesting things turn up in the financial 
and operating reports that oil companies make yearly to their 
stockholders. This year Union Oil Company of California 
reported what is probably the first shale oil plant privately 
owned. It was completed near the end of 1956 near Grand 
Valley, Colorado, for the purpose of determining if oil can 
be extracted from oil shale at a cost competitive with crude 
oil. 

The United States government, of course, has done con- 
siderable research along this line and Union will benefit from 
its experience. The program of government research on syn- 
thetic liquid fuels began about 1944. During 11 years the 
program cost the government $87,600,000 and the research, 
according to the Interior Department, “served the purpose of 
showing that American oil shales and coal can be processed 
to ‘quid fuels and that American equipment can be adapted 
to and devised for these purposes.” 

The government’s basic research and now the pioneering 
of private companies, point the way to a new source of fuels 
that will compete with and supplement petroleum. 


No Executive Assembly Line 


There is one man who doesn’t believe that good execu- 
tives can be turned out with the ordinary executive develop- 
ment program. He insists they have to be “custom made.” 
This is Joseph Dean Edwards, who wrote very entertainingly 
of “Executives: Making Them Click,”* and very frankly sur- 
veys the new and sometimes clumsy attempts to develop 
management. 

“The myth of today’s executive development program is 
simply the belief that it is a magic formula which properly 
used, will produce brilliant, effective executives in the pre- 
cise quantity and at the precise time when they are needed. 
Good executives can’t be mass produced and they shouldn't!” 

Edwards states that no program can do magic—that only 
people can do magic. After pointing out that there is no push 
button system that will work if you’re interested in develop- 
ing executives; he analyzes the organizational and human 
reasons for a man’s success or failure in an executive posi- 
tion and shows how you can help people to realize their best 
potentials. 

Good book for both top and middle management people. 
Edwards advice to top management applies as well to train- 
ing from level to level. 


*University Books, New York; pages, 242; price, $4 


Private vs Government Capital 

In our editorial in April we pointed out that the economic 
investment in foreign countries from U. S. oil companies was 
better than U. S. government aid. There is also the view that 
U. S. government aid discourages private capital investment. 
We have come to this conclusion after studying some of the 
influence of U. S. aid to Italy. 

Right now Italy is feeling a boom perhaps brought on by 
the $41, billion which the U. S. has given in economic aid 
during the last 10 years. The disconcerting thing about this 
aid is that a great deal of the money has gone to industrial 
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monopolies run by the government. In this way U. S. aid has 
really developed government-controlled enterprises at the 
expense of private industry. 

This U. S. aid to government enterprises may well have in 
fluenced the new petroleum laws which virtuaily put devel 
opment of oil and gas into the hands of the government oil 
monopoly. It is a logical conclusion. We can use our own gov 
ernment agencies as examples. If there has been one that 
refused to grow and expand and spend more money if it were 
available, we've never heard of it. Think how much easier 
then for a government monopoly to grow and expand if the 
money it uses does not burden its own people with taxes 


only the United States taxpayers 


Investments Here and Abroad 


It may come as a surprise to you, but there is more foreign 
investment in the United States than there is U. S. invest 
ment in other countries. In recent testimony before the sub 
committee on un-American activities Arthur I. Bloomfield 
senior economist of Federal Reserve Bank of New York, 
brought out that foreign investments in the United States at 
the end of 1954 amounted to $26.8 billion. At the same time 
investments of the United States in all abroad 
came to $17.6 billion. Next to manufacturing, petroleum had 
that time; it 


industries 


the highest investment abroad at was $5.3 
billion. 

Origin of large sums of foreign capital coming into this 
country are undisclosed. They are invested in defense indus 
tries as well as other American business, and there is evidence 


of Soviet interests in some of these funds. 


Top Annual Report Ads 


Each year for 16 years the Financial World has given 


awards for the best advertisement on annual reports in 
various industries. Last year the award was presented t 
Nortex Oil and Gas Corporation of Dallas, Texas, for the 
petroleum industry. Runnerup for top honors was Ohio Oil 
Company, and in third place was Pittston Company. “Oscars 
of Industry” were given in New York in October of 1956 for 


these 1955 ads on annual reports 


Building Engineers Short Too 


It might be interesting to see how another industry deals 
with engineer shortage. National Constructors Association 
conducted a survey to see what was being done about short 
ages of engineers. Results showed 

. 85 percent of the reporting companies indicate they hire 
high school teachers, college professors or instructors part 
time. 

...65 percent indicate members of their engineering and 
technical staffs serve as instructors on a part-time basis for 
engineering and drafting classes. 

...70 percent provide financial assistance to employees 
studying engineering or drafting subjects. 

...65 percent provide training of this type in their own 
organizations. 

...70 percent reported total expenditures in excess of 
$350,000 per year for educational activities. 
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Compared to Coal 

In the testimony of Walter S. Hallanan, president of Ply- 
mouth Oil Company and chairman of the National Petroleum 
Council, before the committee on interstate and foreign com 
merce, he compared the recent small increases in oil prices 
He said there had been four 
with the re- 
where he lives 


With the 


to the increase in coal prices 
increases in coal prices in the last three years, 
mined in the area 
$5.46 a ton in 1954 to $6.96 


scheduled increase of April 1, it went to $7.21 


sult that smokeless coal 


rose trom today 


Mr. Hallanan was not criticizing the increases he recog 
basis for the His 
rather that oil was a captive consumer victim of the upward 


nized the inflationary rise concern was 


price spiral 


What Highway Program Will Do 


A giant electronic computer has calculated the direct and 
indirect effects on the national economy of the $50 billion 
road program financed by the federal government, plus an 
other $50 billion highway construction program expected to 
be financed locally 

Here are some of the answers given by the computer: 

1. The 13-year highway program will generate an average 
of 880,000 jobs across the 190 industries into which the entire 
economy was divided 

2. Cement output will rise 28 percent of the 1956 level 
because of the program 

3. Steel production and tires and tubes will increase 3.2 
percent for the program. Total requirements of steel for high 
ways will go up five times; of coke and products over twice 

4. Requirements of crude oil and gas for the whole pro 
gram (in 1947 dollars) are $141,700,000; of petroleum prod 
ucts $258,300,000; for pipeline transportation, $11,900,000 
for gas, $21,000,000 

All this is very interesting, but we are curious as to what 
will be the additional requirements of the petroleum industry 
when the effect of the highway construction has passed along 
to all these industries, and each one spreads the effect upon 
the industries with which it deals. 

This could go on forever, you know, but it is just wheels 


and circles. 


Who's Going to Spend Whose Money? 


The whole controversy over the highest peace-time budget 
in the nation’s history is really only a symptom. The real 


issue is that of government spending vs private spending. It 
is simply a question of who should spend whose money 
Should it be spent by government officials or by the people 
who earn the money? 

On one side are those who feel that the less government 
spending, the better, and that economic growth is best left 
in the hands of private business. On the other hand are those 
who believe that government spending and taxing provides 
tool which the government 


toward balanced 


an economic with can work 


growth and sound credit for the whole 
economy 

At the present time about one-fourth of the money earned 
by individuals and companies is siphoned off by the federal 


government. This does not even include taxes levied by state 
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and local governments. So you can see, a very large propof 
tion of money earned by companies and individuals is spent 
by government—by elected and appointed officials 
The actual spending of the money set 


ment projects Is such an enormous task that 


aside for govern 
appropriations 
and collections of taxes have gone far ahead. Figures have 
not been released on total funds waiting to be spent. Harry 
B. Hilts, secretary of the Empire State Petroleum A 

tion, pins down the problem for his state. He said 

is absolutely no financial justification for an increase 

York State’s gasoline tax at this time The grea pi 
facing state officials is not the increasing of road rev 

but the efficient use of the vast amount of funds they 


at their disposal.” 


On the Union Front 


The light thrown on the use of union funds by 


some 
those organizations should at least bring extra caution t 
other union leaders and perhaps a feeling of some resp 
bility on the part of union members 

It should bring some hesitation, also, to those engineer 


and scientists who look for a liasion between themselves and 


} ‘ 


management. A man may dodge many responsibilities 


not the one to himself 


Secrets of the Earth 


British Petroleum Company has published a 
extraordinary booklets on the oil industry, c 


number 
vering part 
larly areas where the company operates. The latest B-P effort 
is one of the finest publications we've seen along this 
Called “The Search for Oil,” the booklet tells of the meth 
used in that unending search—a search that often takes m 
to the remotest regions to wrest from the earth its geological 
secrets. Maps and diagrams and photographs are in color 
and in black and white 

The material has been brought down to laymen’s under 
standing without sacrificing comprehensive coverage. It’s one 
of those booklets you want to keep. We don't know how y 
can get a copy—ours came from J. E. Anderson, wh« 
sents British Petroleum in the United States. Office of the 
Britannic House, Circus, Le 


repre 


company ts the Finsbury ndor 


E.C.2 


Scientific Training in USSR 


Early this year David M. Boyd, Jr. (UOP) reported what 
three Russian told Russia's 
plan” of education for engineers and scientists 

They USSR 


number of instrumentation and control engineering speci 


educators him about “master 


said the annually graduates ten times the 


ists as are trained in U. S. schools 

The Soviet professors said that all Russian children go t 
school ten years and are subject to continuous thorough ex 
aminations to determine which teenagers go into the army 
to factories and farms, or to college 

Those who make the highest grades are paid to go to col 
lege, but their courses are selected for them on the basis of 
previous examinations and tests. The state enrolls four times 
as many engineers at it needs, and 75 percent are weeded out 
during the four-year course 

After graduation the state decides who should take gradu 
ate studies, teach, or enter industry. Engineers are assigned 
to a job by the state. Starting wages are high, with inexperi 
enced engineers making five times as much as Russian truck 
drivers. 

There's no teacher shortage, either. Teachers of enginee 


ing are paid more than practicing engineers. 





HIGHLIGHTS 


x * * 





Oil lift to Europe was ‘‘emi- 
nently successful,” lauds the House 
Commerce committee's report of find 
ings on its recent oil investigations. The 
committee indicated that 92 percent of 
Europe’s normal needs in the first 
quarter of 1957, and in the second 
quarter, all requirements would be met 
‘The success of the suddenly enforced 
alternate operation,” said the commit 
tee, “cannot but be hailed as a stupen 
dous achievement on the part of the oil 
industry 

~*~ * * 


Proved reserves of crude, nat- 
ural gas liquids and natural gas were in 
creased substantially during 1956, re 
ports the American Petroleum Institute 
and American Gas Association. Com 
bined reports of these two groups 
showed: Crude oil proved reserves of 
30,434 million bbl, up 422 million bbl 
over 1955 peak; natural gas liquids re 
serves of 5,902 million bbl, up 464 
million bbl, and natural gas reserves of 
237 trillion, 774 billion cu ft, up more 


than 14 trillion cu ft 


~*~ * * 


Natural gas rate control bill of 
Representative Oren Harris (D.-Ark.) 
was introduced in Congress and is 
given a 50-50 chance of survival. Harris 
indicated that he expected support of 
the administration from the “President 
on down.” In the Senate, J. P. O'Hara 
has introduced a companion bill and ts 
expecting the same support. This yes 
measure includes new provisions th 
control contract rates, not included in 


last year’s vetoed bill 
* * * 


Oil traffic through the Suez 
Canal in 1972 is estimated at 335 mil 
lion tons, as compared with 69 million 
tons in 1955. Ebasco Services, Inc 
made the forecast as part of a survey 
for the recently ousted canal operator 
Suez Canal Company. Survey was be 
gun early in 1956 before the Suez crisis 
erupted. A Suez company official, com 
menting on the report, indicated these 
estimates may be high because of ten 
sion !n the area and increased use of 
super-tankers and pipelines 


x «* * 


American tanker owners could 
not compete with foreign ships if they 
were forced to operate all their ships 
under the American flag, oil tanker 
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Digest of News and Comment 


spokesmen told a senate commerce 
subcommittee, which is studying pro 
posed legislation to bar transfer of 
tankers from American to other coun 
tries. Spokesmen for one tanker com 
pany stated that it costs about 51 per 
cent more io carry oil in an American 
flag tanker than in a Panamanian-flag 


tanker, mostly because of crew costs 


* * * 


American Liberty Oil Company 
transfer of ownership has been com 
pleted to American Petrofina, Inc 
Transaction involved some $35,000, 
000 in cash and included the acquisi 
Petrofina of all of Amlico’s 


crude oil, condensate and natural gas 


tion by 


reserves, undeveloped leases, its Mt 


Texas, refinery, pipelines 


marketing outlets and various other as 


Pleasant, 


sets. Amlico was a family-owned com 
pany with Toddie Lee Wynne, Sr. as 
president. Both Amlico and Petrofina 
are Dallas, Texas-based firms 


* * * 


La Gloria Oil and Gas Com- 
pany, primarily a gas producer and gas 
processor, has completed purchase ol 
all stock of McMurrey Refining Com 
pany and McMurrey Pipe Line Com 
pany. McMurrey, of Tyler, Texas, has 
one of the most modern, complete in 
dependent refineries in the industry 
La Gloria, a Corpus Christi-based com 
pany, has crude and natural gas liquid 
production of 17,000 bbl per day, about 
the crude throughput of McMurrey 
La Gloria will not engage in retail 


marketing 





William G. Skelly, pioneer oi! 
man and philanthropist, died in 
Tulsa, Oklahoma, on April 11 
Skelly, 78, was board chairman of 
Skelly Oil Company. He has been 
ill since last fall; death was at 
tributed to a kidney ailment. Skelly 
was reared in Pennsylvania oil fields 
and followed the oil booms to Texas 
Oklahoma and Kansas in the early 
1900's. With the opening of the El 
Dorado, Kansas, field, he became 
one of the Mid-Continent 
largest independent operators. In 
1917 he organized the Midland Re 
fining Company and later merged it 
with other holdings into the present 
Skelly Oil Company 


areas 











Navy has been prohibited 
from exploring for oil in any area that 
has not been set aside as a 
Petroleum Reserve by a newly ap 
proved House bill. Measure also lim 
military land and Continental She 
withdrawals to 5000 acres without prio 
ipproval by Congress. In the same 
legislation, restoration has been mad 
to the Secretary of Interior for irisd 
tion and leasing authority in lands wit! 
t? 


drawn now or in the futur 


Defense Department 
+ * +. 


Committee on oil productivity 
capacity of the United States has be 
named by Walter S. Hallanan, ch 
man of the National Petroleum Co 


cil. A survey of producing capacity 
until January |, by principal prod 
ireas, has been asked by the Dep 
ment of Interior’s oi] and 
L. F. McCollum, of Cont 
Company, is chairman. Morgan Davi 
Humble Oil & Refining Company 


vice chairman 


* * * 


U. S. and Canadian rig count 
skidded to a two and one-half year lov 
in the week ending April 8, tabulation 
by Hughes Tool Company show. Ac 
tive rig number was 2491, lowest sinc 
the 2467 


tember 27, 1954, in the wake of the 


mark set in the week of Sep 


steel strike. Similar week of 195S¢ 


showed a rig count of 2806: and 
1955, 2786 
* * +. 
‘*Play now... pay later’’ 
travel aid plan has been set up by PI 
lips Petroleum Company 


| 
hinld tio 
uliGdd Vcd 


attraction to 
The new plan 


businessman on an extended bus 


illows the 
trip, to spread once-a-year Car expense 
over a five-month period. The new 

ice recently offered its credit card hold 
ers imvolves no interest or carryin 


charges 


* . * 


Kansas has its first oil and gas 
production tax in the state’s history 
Docking 


signed a bill passed by the state senat 


Governor George recentl 
levying a one percent tax. The gover 
nor, at the same time, indicated that he 
would nof sign a bill increasing the two 
percent sales tax to two and one-halt 


percent 
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*Spherical scrubber for 


dust and liquid removal 


from gas flow 


PEERLESS CONVENTIONAL 


3 Or 
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(A) The majority of incoming liquid 
and solid particies ore directed down 
inte reservoir. | 

(8) Lighter solid particles carried by 
90s stream are separated on surfaces 
of contactor which ore kept wet and 





@¢ LOOK AT THIS TEST The test at the left indi 
cates the superiority of Peerless Scrubosphere 
over conventional oil bath dust scrubbers. The 
SCRUBOSPHERE operates with no loss of effi- 
ciency at low flows, minimum liquid loss, and 
very low pressure drop. Other outstanding 
features include easy vessel access with re 
movable self-cleaning contactor, a sump for 
slugs of solid or liquid particles, and minimum 
cost. 


For detailed information write for Bulletin No. 180 


PEERLESS 
\ 
MANUFACTURING & 
co aa 
° a 


P.O. Box 13165 Dallas, Texas 


Representatives in All Principal Cities 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARL 





HIGHLIGHTS=2 


Digest of News and Comments 





The Second Cuban Petroleum 
Congress, scheduled for May 5-11, has 
been postponed, Dr. Alberto Diaz Mas- 
vidal, president of the organizing com- 
mittee, advises. A new date will be an- 
nounced soon. 


~x~ * * 


President Eisenhower has in- 
dicated that he will talk to Treasury 
Secretary Humphrey about U. S. in 
come tax credits received by American 
oil companies for taxes paid to Mid- 
east nations. A senate subcommittee in- 
vestigating oil prices brought the tax 
credit situation to public attention last 
month. A section of the 1918 tax code 
allows American companies to deduct 
income taxes paid to foreign govern- 
ments before paying U. S. taxes 

~ * * 


New natural qas bill intro- 
duced by Rep. Oren Harris and Rep 
Joseph O'Hara has received general 
approval by President Eisenhower, who 
vetoed similar legislation last year be- 
cause of “lobbying tactics.” Speaker 
Sam Rayburn has said that if the Presi- 
dent sticks to his opinion it will meet 
the demands of the House Democratic 
leadership. The bill would leave the in- 
dependent producers under some F P¢ 
price control 

ee «& 

Oil depletion allowance of 
27'2 percent not high enough? Treas- 
ury Secretary Humphrey has suggested 
a test for oil depletion that would indi 
cate such a rate might not be enough. 
Humphrey recently stated that if the 
present law provides proper stimulus to 
exploration and keeps crude reserves at 
a proper level, “then, I would think it 
would be about right.” According to 
API reports, annual additions to proved 
reserves have declined 

~*~ * * 


Dependence on the Suez Canal 
for future oi] movements is on the de- 
crease, Felix E. Wormser, assistant In- 
terior secretary told an API Produc- 
tion meeting. “Every effort will be 
made,” he stated, “either by supertank- 
ers capable of rounding the Cape of 
Good Hope economically, or by addi- 
tional pipelines freer from political in- 
terference.” 

x~ * * 


‘“‘International”’ status of the 
proposed Middle East pipeline, as 
hinted by Secretary Dulles, has met 
with a flat rejection from Monroe J 
Rathbone, Jersey Standard president 
He indicated the only government as- 
sociation wanted is recognition of pri- 
vate concerns’ right to build and op- 
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erate the line. Rathbone returned from 
London talks concerning proposed 
line designed to bypass Syria. It would 
be financed on a proportional basis by 
Jersey Standard, British Petroleum, 
Royal Dutch-Shell, Compagnie Fran 
cais de Petrol, The Texas Company, 
Gulf Oil, Socony Mobil and Standard 
of California 


~*~ *« ® 


Domestic crude demand could 
decline to 7,200,000 bbl daily during 
the second quarter of this year if emer 
gency imports to Western Europe end 
and seasonal decline for U. S. crude is 
normal, predicts Independent Petro- 
leum Association of America. IPAA 
estimates actual crude production aver- 
aged about 7,800,000 bbl daily in 
March and about 7,550,000 bbl per day 
in April. Domestic consumption in the 
second quarter, however, is expecied 
to average 3 or 4 percent above the 
8,381,000 bbl daily in the same period 
last year. 

ae oe 


Kansas Oil and Gas severance 
tax act has been passed by the state’s 
legislature and signed into law by Gov- 
ernor George Docking. The one per- 
cent production tax is expected to net 
the state $4,200,000 a year. A Kansas 
house amendment cut the severance 
tax from two to one percent, as origi- 
nally planned 

e © @ 


Lieut. Gen. Ernest O. Thomp- 
son will be honored by southwestern 
oilmen at the eleventh annual meeting 
of the Texas Independent Producers 
and Royalty Owners Association 
Thompson, senior member of the Texas 
Railroad Commission and a leader in 
oil conservation circles, will get 
TIPRO’s 1957 Recognition Award at 


oie] 


the group’s May 19-22 meeting 
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Not many trends are so decid- 
edly up as the U. S. tax load. 
Where is that curve going? 


Fast tax write-offs totaling 

$69,000,000 went to help finance con 
struction of new ocean-going tankers 
in April. The amount exceeded awards 
made to any other industry under the 
federal government's rapid tax amorti 
zation, production-incentive program 
Four tanker companies received the 
write-offs to aid construction of five 
vessels. Receiving aid to build addi 
tional refining facilities were Phillips 
Petroleum, Esso Standard, and Socon) 
Mobil 

~*~ * * 


S-11 and H-11, called by Sen- 
ator Estey Kefauver a sponsor of the 
bills “equality of opportunity” legis 
lation, continues to receive brick-bats 
from the oil industry, Bills would for 
bid a supplier from meeting a lower 
price in a localized area without cutting 
prices to all dealers everywhere. Con 
census of most oil people is summed 
up by Standard Oil of California’s Vice 
President Howard G. Vesper, who de 
clared the bills would “substitute man 
agement by lawsuit for competitive con 
duct of business under the business 
man’s right to meet competition in good 
faith.” 

* « @ 


International Petroleum Ex- 
position dates have been set for May 
15-24, 1959. The show, to be held in 
Tulsa, Oklahoma, is scheduled so visi 
tors attending the fifth World Petro 
leum Congress in New York City from 
May 30 to June 6, 1959, may also at 
tend. The exposition also coincides with 
the 100th anniversary of the Drake 
well at Titusville, Pennsylvania, in 
1859 

x~ * * 


Utah has been admitted as the 
twenty-seventh member of the Inter 
state Oil Compact Commission, Okla 
homa Governor Raymond Gary, chair 
man of the commission, has announced 
In a recent statement, Gary said that 
Utah’s Governor George D. Clyde has 
signed the enabling legislation to con 
serve oil and gas, a requisite to [OCC 
membership 

~*~ * 


Department of Interior is 
richer by several hundred thousand 
acres of leases underlying government- 
grant railroad land. Government fell 
heir to the mineral rights through a re- 
cent Supreme Court decision against 
Union Pacific. The railroad wanted to 
drill for oil on its 400-ft wide govern- 
ment-granted right-of-way in Wyom- 
ing, but the decision applies to all rail- 
roads whose rights-of-way are land 
grants under a law enacted in 1862 
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Good Wells Make Good News 


May, 1957 


CEALMENT® is a Dowell-developed cementing service that uses a latex-cement slurry 
It has provided successful cement jobs under conditions where ordinary cementing often 
fails. Here are some examples of what this new, exclusive Dowell cementing service has 


done for others. 


® Alberta, Canada: An old well in the Joseph Lake Field had declined in production 
until operator ordered acid treatment. After treatment, well produced 100 per cent 
water. Cealment was used to perform Bradenhead squeeze, without packer, to shut 
off water. After multi-stage squeeze, using 40 barrels latex-cement, complete water 


shut-off was achieved. After drilling out and reperforating, well pumped allowable 


® Jack County, North Texas (New Well): Drilled in conglomerate to 5520’. Drill 
stem tests showed oil at 5450’, water at 5520’. After cementing casing and perforating 
oil zone, well came in flowing but went to water, revealing channel in cement. Then 
Dowell was called to squeeze latex-cement through perforations opposite water sand 


Result, after reperforating and Mud Acid cleaning, was a 125 BOPD flowing well 


= Andrews County, West Texas: An operator in the McFarland Queens field had 
wells go to water after fracturing. Defective cement jobs were suspected. So, on one 
well, he used Cealment, tailing in with 500 gallons of latex-cement while setting 
the 544” oil string. This procedure was so successful in solving the water problem 


that the operator standardized on Cealment to tail in all his oil strings in this field 


® Calcasieu Parish, Louisiana: An old well sanded up, indicating the possibility 
of a hole in the casing. Squeeze testing revealed holes at 4610 and 4624 feet. Cealment 
was used to patch both holes at the same time. 800 gallons of latex-cement were placed 
using a squeeze tool above the upper hole. After drilling out, casing was tested to 
1200 psi and no leaks were found. 


Though the cases presented here deal primarily with remedial work, operators are also 
finding Cealment has many advantages over common portland for tailing in long strings 


and setting liners 


For more information or service, call any of the 165 Dowell offices in the United States 
and Canada; in Venezuela, contact United Oil Well Service. Or write Dowell Incorporated, 
Tulsa 1, Oklahoma. 


*Service Wark of Dowell incorporated 


Services for the oil industry 


A Service Subsidiary of The Dow Chemical Company 





The Inside Story of 


CHAPMAN 


Motor Units 


For Vaives, Floorstands 


and Sluice Gates 


‘ 


z 


x 


The exposed view gives you the facts. On a Chapman held at any predetermined level by precise micrometer 

Motor Unit there are approximately half as many parts controlled limit switch 

as with any other make. This is engineering sense. The Installation is easy and economical. When used wit! 

fewer the parts the fewer the headaches. The less com floorstands they come completely wired at factory 

plicated the unit the less you pay for maintenance ready for your line. They're weatherproof. They're 
This simplification in design is all on your plus side steam tight. And they operate at any angle. Rugged stub 

You lose nothing in performance. In fact you get smooth tooth gears require no grease or oil 

accurate performance over a /onger period of time See our Catalog 51, now. If you've misplaced your 


There’s no drift. Backlash is low. And seat tightness is copy write for a new one, today 


THE Cc HAPMAN VALVE MANUFACTURING CO. 


INDIAN ORCHARD, MASSACHUSETTS 
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lith Annual Report Survey 


Companies Advance on broad Front 








Ernestine Adams 


INbt STRY-wide stat cs for 195¢ 
can be 1 ar lyzed trom 
here on but they 
do not iled picture of 
the oil find in annual 
reports 

Here u nt e glimpses are the 
ichievements roblems and the 
hopes for the futur of individual 
companies 

In 1956 the 62 companies whose ac 


tivities are surveyed 


here report almost 
unanimous increases on all fronts 
revenues, net income, taxes, net assets 
capital expenditures, drilling, produc 
tion, refinery runs, reserves 

Gross income was up |4 percent in 
1956, on top of 13 percent rise in 
1955 over 1954. But profits narrowed 


‘ 


loa 13 percent ncrease after a 17 per 


cent rise in 1955 

laxes both direct taxes on the 
companies operations and excise taxes 
on products sales went up again 
Governments did much better than 
stockholders on petroleum company 
operations 

Outlook for the future was spelled 
out in expansion plans that showed 
management people had confidence in 
1 growing demand and believed their 
companies could meet it 

Capital expenditures in 1956 rose 30 
percent over 1955. They were $2 bil 
lion more than total earnings and $3 
billion more than total chargeoffs for 
taxes for the 62 companies 

There is no better indication of in 
dustry trends than in company reports 
to their stockholders. Like other years, 
the 1956 reports gave insights into what 
is coming as well as what has already 
been accomplished 


Mis Adan is Management Editor 


THE PETROLEUM ENGINEER, May, 1957 


® Revenues Up 14% 
® Net Income Up 13% 
® Capital Expenditures Up 30% 


Stockholders 


This vear there was a greater! 

ness ol the stockholder that 

of a share of the company. The mes 
sages from officers seemed to keep th 
individual more in mind as they told 
vhat the company encountered in 1956 
had 


why the management 
course tt took, what 
future Here is one i 
lo you the | 37 38] stockholders ol 

Standard Oil Company of Calitort 
we welcome this opportunity to 
on the company's activities 

Quaker State informed its stockhold 
ers that their number had more than 
doubled during the last five years 

Stockholders have alw iVsS been m 
portant people and some companies 
have realized this but now reports show 
a more significant recognition of this 
fact Jersey Standard moved up to 
fourth in the nation in number of stock 
holders. The company now has more 
than 400,000 (see graph). The petro 
leum industry itself probably has more 
Stock 


tnends and often cus 


share owners than any other 
holders are 
tomers. They can share problems as 
well as dividends if they understand 


them 


Management 

This year marked, too, a more ex 
plicit description of management's re 
sponsibilities and how they were being 
met 

As the Husky report said We 
have continuously sought capable man 
agement personnel, being convinced 
that a company can grow no faster than 
its management.’ 

Socony Mobil stated 
jective of the management is te keep 
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® Pay and Benefits Up 10% 
Stockholders Equity Up 16% 
® Long Term Debt Up 20% 





SONJ SHAREHOLDER GROWTH 1950-56 
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Petroleum companies in general have more 
stockholders than ever before. Jersey 
Standard gained 79,000 new sharet jer 
ast year, due some, of course, to its 3-for 

stock split. The graph shows how its numbe 
of shareholders has increased 
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1956 Compared to 1955 for 62 Companies 
e Gross Income Up 14% e Direct Taxes Up 5% 


e Net Income Up 13% e Excise Taxes Up 16% 


TABLE 1. FINANCIAL STATISTICS OF 62 U. S. PETROLEUM COMPANIES FOR 1956 


Income Taxes Per common share * * 


Collected Commen 
Gross of Net Direct $1000 for govts* stock Price Net Direct 
Company ($1000) 1955 ($1000) 1955 1956 ($1000) 1000sh 123156 income taxes 


Amerada 107,859 26,499 9,304 6,309 $118 $4.20 $1.50 
Am. Petrofina 15,520 570 394 5,019 14 

Anderson Prichard 67,788 t 1,474 2,148 1,642 37% 3.41 

Argo Oil 12,240 1,132 1,028 2,000 32°. 2.27 

Ashland 0 & BR 11,826 16,184 5,553 17 2.13 

Atlantic . 22,402 26,808 8,970 44), §.11 

Bishop 128 151 562 78 

British American 26,782 18,934 10,097 , 1.36 

Champlin 0 & R 1,900 1,500 4,014 2.28 

Cities Service 4 45,640 49,938 10,313 
Colorado O. & G. 2,985 
Continental 22,418 29,102 62,600 9,777 
Cosden J 2,431 3,379 1,088 
Crescent 0 7 1,391 
Delhi-Taylor 870 r §,271 
Douglas Calif. 0 1,151 
Drilling & Exp. 67 1,896 
General American 1,765 J 2,856 
General Crude . ’ 1,213 ; 1,886 
Gulf Oil 146,145 29,543 
Hancock ' 743 3,367 


Honolulu 4,178 J 3,751 
Humble 84,092 36,000 


Husky’ 834 2,926 
Kerr-McGee 929 1,812 
Louisiana Ld. & Exp. 8,732 8,953 
Macmillan y 120 1,040 
Midwest Oil 2,097 2,552 
Monterey Oil 932 y 
Nortex Oi! & Gas 25 

Ohio Oil ¥ 20,666 

Phillips 62,243 112,000 

Plymouth ‘ 2,958 

Pure 24,043 

Quaker State 3,446 5,966 

Richfield 26,911 58,886 

Seaboard 900 200 


Shamrock 4,031 
Shell 116,715 256,192 


Signal 3,516 6,990 

Sinclair 59,854 203,000 

Skelly 253,59 17,942 25,627 

Socony Mobil 150,810 298,000 

South Penn 5,021 5,325 

Standard Calif. 107,585 193,460 

Standard Ind. 92,913 326,779 

Standard N. J. 544,400 506,900 

Standard Ohio 23,097 , 70,698 

Sun Oil 36,687 155,107 5.22 
Sunray Mid-Con. 26,163 ; 2.40 
Superior 5,599 11.94 
Texas Co. 115 123,929 142,577 378,209 5.51 
Texas Gulf 1,651 1,747 1.46 
Texas*Pacific C. & O. 103 91 2,225 2,410 ; 2.01 
Tidewater 3 101 16,791 17,137 72,198 3.15 
TXL Oil 131 124 1,802 1,578 0.67 
Union Calif. 109 112 13,414 14,830 74,120 , 4.45 
Union 0. & G. of La. 115 107 1,210 1,194 1.83 ’ 
Universal Consolidated d 135 146 1,003 1,305 3.50 1.36 
Utah Southern 121 1,201 114 431 418 , 0.30 1.00 
White Eagle 92 742 279 9 none ; 0.49 none 
Wilcox 104 783 80 251 242 2.75 0.85 
Woodley 135 2,233 163 273 313 2.92 0.41 
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TOTALS $29,594,815 114 $3,159,214 113 $1,829,643 $1,927,840 1 $196.23 $123.84 


Also stock or stock spilt } 
*Also extra } 
**Note adjustments have e@0T made ‘ > 
tock dividends and split t 
*From customer taxes on } 
scal year ends September 
l ur ends April 30 
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e Capital Expenditures Up 30% 
e Long Term Debt Up 20% 


1956 Compared to 1955 for 62 Companies 


e Stockholders Equity Up 16% 
e Net Fixed Assets Up 14% 


TABLE 2. CAPITAL ASSETS, CAPITAL EXPENDITURES, AND CHARGE-OFFS OF 62 COMPANIES 


Company 


Amerada 
American Petrofina 
Anderson Prichard 
Argo Oil 

Ashland 

Atlantic 

Bishop 

British American 
Champlin Oil & Ret. 
Cities Service 
Colorado 0 &G 
Continental 
Cosden 

Crescent 

Dethi- Taylor 
Douglas Calif. 
Drilling & Exp. 
General American 
General Crude 
Gulf Oil 

Hancock 
Honolulu 

Humble 

Husky Oil 
Kerr-McGee 
Louisiana Ld. & Exp. 
Macmillan 
Midwest Oi! 
Monterey 

Nortex Oj! & Gas 
Ohio Oil 

Phillips 

Plymouth 

Pure Oil 

Quaker State 
Richfield 
Seaboard 
Shamrock 

Shell Oil 

Signal 0 & G 
Sinclair 

Skelly Oil 

Socony Mobil 
South Penn 
Standard Calif. 
Standard Ind. 
Standard N. J. 
Standard Ohio 
Sun Oil 

Sunray Mid-Con. 
Superior 

Texas Co. 

Texas Gulf 

Texas Pacific 
Tidewater 

TXL OIL 

Union of Calif. 
Union O & G Louisiana 
Universal Consolidated 
Utah Southern 
White Eagle 
Wilcox 

Woodley 


TOTALS 


I 
I 
I 
I 
I 


Years 


in 


busi- 


ness 


36 
1 
35 


Gross fixed 


assets 
$1000 


369,246 
29,717 
90,979 
43,956 

184,682 

870,509 
11,682 

391,647 

159,900 

1,195,637 
53,950 

828,381 
31,096 
10,842 
66,613 

7,896 
26,408 
76,407 
41,257 

3,495,998 
26,523 
123,795 
1,960,102 
29,421 
71,100 
26,580 

3,874 
73,928 
89,078 

5,322 

548,983 


1,528,812 
494,607 
2,923,748 
119,898 
2,569,434 
2,872,517 
7,374,494 
402,777 
726,405 
692 554 
219,623 
2,857,951 
58,997 
85,360 
849,106 
19,139 
825,854 
72,433 
10,267 
3,373 
26,207 
14,324 
21,282 


$39,572,297 $20,852,408 $1,819,066 


Net fixed 
assets 
$1000 


82,046 
14,872 
51,328 
22,683 
81,053 
478,560 
7,029 
242,875 
79,177 
673,033 
38,453 
308,494 
20,628 
9,541 
41,838 
3,799 
13,341 
46,300 
23,516 
1,726,746 
12,766 
61,815 
1,166,761 
20,255 
50,799 
19,429 
1,399 
26,387 
73,408 
4,819 
239,556 
1,016,487 
55,776 
317,591 
14,363 
199,813 
61,921 
54,950 
750,907 
78,540 
884,307 
240,888 
1,521,203 
20,706 
1,394,070 
1,677,135 
4,355,137 
212,950 
398,494 
357,666 
137,488 
1,435,467 
26,951 
50,707 
464,176 
16,370 
400,766 
34,992 
2,809 
2,632 
13,122 
5,288 
14,358 
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Working 
capital 
end 1956 

$1000 


46,967 
39,430 
10,919 
2,011 
46,128 
123,498 
(301) 
55,993 
14,292 
379,868 
8,528 
106,753 
5,097 
6,374 
13,680 
2,160 
3,470 
10,273 
9,928 
393,788 
27,499 
13,203 
99,699 
6,309 
20,047 


308,584 
460,190 
1,650,180 
54,019 
98,096 
83,245 
21,962 
598,547 
6,808 
6,471 
124,431 
none 4,050 
27,180 158,527 
282 8,037 
38 9,049 

52 726 

878 3,453 
575 2,432 
4,387 1,127 


none 
18,553 


Long term 


debt 
$1000 


ne 
13,379 
9,300 
none 
27,721 
147,500 
1,521 
30,730 
37,947 
459,375 
16,087 
109,276 
5,195 
732 
50,133 
1,329 
1,250 
235 
none 
302,577 
none 
1,469 
27,064 
15,926 
36,848 
none 
104 
none 
35,750 
1,433 
none 
243,447 
18,949 
86,041 
250 
78,000 
none 
24,900 
197,408 
18,992 
355,169 
6,327 
211,418 
none 
76,721 
298,864 
584,996 
28,000 
11,019 
58,711 
81,857 
363,855 
6,450 
none 
200,000 
none 
189,865 
10,095 
none 
none 
8,650 
none 
5,600 


Total stock - 


holders 
equity 
(net book 
value) 
$1000 
12 31 56 


128,972 
41,200 
55,383 
26,725 

110,080 
466,714 
5,458 
286,365 
59,306 
581,501 
31,761 
352,441 
21,044 
18,794 
18,092 
5,673 
15,888 
58,364 
33,444 

2,872,270 
49,843 
75,248 

1,258,000 

7,559 
37,203 
23,402 

2,976 
31,164 
45,542 

2,897 

335,525 
942,288 
54,832 
452,886 
24,532 
209,183 
75,843 
40,808 
903,054 
82,062 
925,062 
298,703 

2,074,152 
48,910 

1,690,792 

1,900,000 

5,111,442 

246,684 
493,195 
396,949 
110,424 

1,849,974 
35,324 
57,177 

413,761 
20,569 
391,006 
29,342 
30,154 
4,134 
8,589 
8,640 
12,768 


1956 
Deprecia- 
tion, 
depletion, 
amortiza- 
tion 


12,852 
1,489 
5,292 
3,959 

14,577 

46,999 

793 

25,727 
8,315 

72,258 
3,509 

77,204 
1,778 

658 
4,737 


Ex 
I 


283,091 
8,907 
10,460 
129,970 


87,969 
9,411 
525 
579 
2,851 
1,135 
3,441 


$6,729,904 $4,439,546 $24,933,391 $2,361,101 $4,127,675 


Je 


N 


Capital 


expenditures $1000 


1956 
49,350 


New Co. 


15,004 
4,400 
25,004 
117,100 
2,557 
62,277 
18,389 
117,011 
17,001 


saves 
$2823 


“IT 
we 


i 
n 
NAD = = “I WON 
~ ty to 
38 


$¥ 


$5,352,634 


1957 est 


110,000 


11,000 





able climate for the development of 
our management talent.” 

And Sinclair's message: “In my opin 
ion the chief executive of a far-flung 
enterprise faces no task more vital than 
that of providing for continuity of man- 
agement comprising the highest quality 
talent that can be developed or oObD- 
tained.” 

Stockholders of White Eagle were 
told: “Following almost four years of 
intensive searching we have accomp- 
lished our objective of building an out 
standing management team.” 

Gulf explained its decentralization 
program as a requirement for improved 
managerial tools, the purpose to diffuse 
responsibility “so that decisions may be 
made in the field to the maximum ex 
tent and competence of the entire per- 
sonnel improved by exercise of posi- 
tive action. . 

Management at last was explaining 
the importance of managers. The stock 
holders could learn that finding and 
developing top people was also a job 
perhaps a bigger job than to find and 
develop an oil or gas field. 


Mining 

Another trend that shows up in an- 
nual reports of 1956 is the ventures 
into other resources uranium and oil 
shale. Petroleum companies have al 
ways had to look far ahead. An oil dis- 
covery takes years to bring to efficient 
production, and transportation lines 
must be arranged or constructed. 

Now they are looking into a future 
where uranium and oil shale and tar 
sands provide some needed energy and 
they are getting ready for it. 

Colorado Oil and Gas formed a sub- 
sidiary, COG Minerals Corporation, to 
operate uranium mines as “the com- 
pany considers that uranium, an energy 
raw material, is a natural complement 
to its oil and gas activities.” 

The Texas Company's 50-percent 
owned Texas-Zinc Minerals Corpora- 


TRANSPORTATION by OWNED and CHARTERED TANK SHIPS and BARGES 
REFINED PRODUCTS AND CRUDE OIL 


MILLION BARREL MILES 


tt 170,000 











118,069 


Sinclair's report pictured ownership of an expanding fleet of tankers and barges. Suez crisis 


stimulated shipbuilding 


tion acquired one of the largest uran 
ium mines in Utah and began construc 
tion of an ore processing mill 

Kerr-McGee is operating a uranium 
mill at Shiprock, New Mexico, and 
plans another in the Lake Ambrosia 
area (see map.) 

Utah Southern had acquired ura- 
nium prospects in Utah, Colorado and 
Arizona 

Possibilities of oil shale are getting 
attention, Union Oil of California re- 
ports its shale oil plant near Grand Val 
ley, Colorado, has begun testing. This 
is the first one built by private enter- 
prise. Other companies are getting 
leases in the shale oil areas 

Richfield Oil has acquired reserva- 
tions in Alberta, Canada, covering over 
a million acres of land in the Atha- 


basca tar sand area 


Foreign Operations 

here is a continuing trend in foreign 
operations among all U. S. firms in 
1956. You can see by checking the 
asterisks before company names in 
Table 3 that about three-fourths of our 
list have operations in foreign lands. 


Taken from Kerr-McGee annual report is this map of a proposed uranium mill site. Mining is 


attracting many companies. 
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“GRANTS 


Despite setbacks projects go de 
terminely ahead 

“The Spanish explorations continue 
with negative results, but prospects 
deemed inviting, as a result of gravity 
meter, geophysical and geological in 
vestigations, remain to be explored 
Projected work in that country con 
tinues to absorb a reasonable allocation 
of the Company’s exploration funds 
The rewards of success in this under 
taking, if attained, are vast and war- 
rant its continued participation” reads 
the General American report 

Amerada states Geological and 
geophysical expenditures are again ex 
pected to be somewhat larger, due 
mainly to an anticipated increase in 
exploratory activities in foreign 
countries.” 

Superior Oil reported $22,103,000 
paid for an undeveloped oil and gas 
concession in Lake Maracaibo in 
Venezuela 

A Signal Oil and Gas subsidiary was 
awarded the first 
granted by the government of Guate 


concession evel 


mala. It has interests in others there 
and rights in Venezuela, Iran, Ku 
wait-Saudi Arabia Neutral Zone and 
Canada 

You notice that all these are “inde 
pendents.” 

Seaboard may be right. Its report 


stated: “The increasing difficulty in 
finding oll it the United States has 
caused many companies to extend 
their activities in foreign countries, Sea 
board's first major effort was in the 
Province of Alberta, Canada More 
recently, in association with others, 
Seaboard’s activities have been ex 
tended to Venezuela and Turkey, where 
exploration work is actively being pur- 


sued.” 


Research 
Another 
steady increase of interest and greatel 


continued trend ts_ the 


expenditures for research 
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“The coordinated 
adequate research program in an 
organization 
over-emphasized 


all phases of the Com 


importance of a 
and 
ours 


ntegrated such as 


cannot be This is 
recognized in 
pany ’s operations, and carefully con 
sidered effort is directed to this activ 


ity Thus states the Shell report 


Suez and Imports 

Special prize problem of the year 
was the blockage of the Suez and de 
struction of pumping stations on the 
Iraq Petroleum pipeline 

There were many shades of opinion 
on the effect of the crisis. 

Seizure and blocking of the Suez 
Canal has brought a new realization of 
the importance of the Middle East to 
the Western World,” The 


Texas Company 


declared 


The Suez crisis merely delayed the 
date for taking firm and positive action 
to control the volume of imports 
The United States cannot and must 
not rely upon foreign oil,” emphasized 
Anderson-Prichard 

One direct effect of the Suez block 
ade was the strong market for tankers 
Oil reported: “In making 
additional tankers 
more than 
construction 


idewatel! 
commitments for 12 
in 1956, the Company 
tanker 
gram, which now totals 21 supertank- 


doubled its pro 


ers ranging in size from 46,000 to 68, 
000 deadweight tons.’ 
Costs and Price 

The 


which our 


most with 
industry 
nation, is that of endeavoring to con 
trol the creeping inflation.” 

That 


dustry’s top question at issue in 1956 


serious problem 


is faced, as is the 


was Pure Oil’s view of the in 
Bishop Oil report put it succinctly 
the oil 
try have been rising faster than the in 


Costs of operation in indus 
come received for products sold 

Stated Humble: “Income did not in 
crease as rapidly as investment in 1956 
pointing up the decline in profit mat 
gins that has occurred in domestic op 
erations because of rising costs.’ 

The 
crude oil and related refined products 
1957 


general advance in price for 


increases came in January of , too 
late to have any effect on 1956 income 

Although gross and net income took 
a steady upward path, costs narrowed 
the margin of profit in 1956. Argo re 
port says that “trom June, 1953, until 
January, 1957, constantly recurring in- 
creases in costs of labor and materials 
had not been offset by corresponding 
increases in the price of crude oil and 
gas.” 

Standard Indiana felt the same way 
about products: “Gasoline prices did 
the heavy 


wages and other costs and very expen 


not support increases in 


sive improvements in octane numbers 
and other quality factors.” 


A-22 


NATURAI 
Phillips 
increase 
told of 
markets 
gas 


report showed 
in gas 

developing 
for 


sales million dollars 


intrastate 


194) 48 49 
that 
im 


Ww oodley 


price 


obser ved 
vital to 
and 


Petroleum 


th 


ine increases were 


prove national reserves indicated 
that further price advances may still be 
expected 

The 
crude price increase ts that it will give 
with which to look for 


Coal and Oil's 


important thing about this 


us more money 


oul was Texas Pacific 


opinion 
Oil 


Gas of Louisiana 


had these Comparisons ot prices 


Union and 


At least for this 1956 


showed price weakness. Standard Ohio 


company 


expressed the concern of many about 
1957 It re 
mains to be seen whether demand will 
the 
the normal flow of 


holding the rise in early 


sustain new price levels after 


Middle East crude 
is restored,’ 
Plymouth one 


denies premise of 


coming price weakness that gasoline 
stocks are too high. “Even though our 
stock of gasoline at the end of January 
(1957) 13 million barrels greate: 
this 


higher volume represents two less days 


Was 


than at the end of January 1956 


of supply reported Plymouth and 


called for expansion of storage c 


pacity 


Federal Control 
Besides costs top problem ot 1956 
was the Federal control of natural gas 
producers 
One of the 
most vexatious current problems of the 
that of 
natural gas producers from utility-type 
regulations by the Federal Power Com 
The interests of 


Continental report said 


petroleum industry is freeing 


mission gas consum 
ers can best be protected by permitting 
the field prices of gas to be governed by 
the free interplay of competitive and 
economic torces 


Although Delhi 


crease in sales, its report pointed out, 


Taylor had an in- 
‘An even larger increase in natural gas 
Harris 
Bill had been allowed to be 


sales might have resulted if the 
Fulbright 
come law and would have freed inde 
pendent producers of natural gas from 
Federal jurisdiction.” 

Stated Champlin Oil and Refining 
Since regulation is 


present proving 


GAS REVENUI 


and unduly 


costly 


time 


COnSUMI 


independent producers of nat 


t is hoped that the ¢ 


tavorably legislatio 


on 


on 


Phillips Petroleum sho 


cent increase in 


and a 4 percent rise in 
put but more thar 
used by 


crease as the 


own operations 
stockholders its conti 
attract industry to ¢ 
and to stimulate grow 
State gas markets 
Shamrock 


hoped 


which 
processing for 
heve producers of 

the 


lations and of 


ceiving approval of gas pr 


Percentage Depletion 


A perennial problen 
age depletion contro, 


the 27 percent form 
cepted for 30 years 
ilwavs political rX 
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sunray 
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just Measure to prot ct ourse 


ently so that we 
the people of the 
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TABLE 4. Income for First Quarter 1957. 


Gross income 


($1000) 


Company 1957 
atiante Ref. 

Champlin O & R. 20,793 
Continenta 155,378 
General Amer. 12,082 
Gulf Oil 
Kerr-McGee 
Shell 

Socony Mobil 
Sun Oil 

Sunray Mid-Con 
Superior 

Texas Co. 

Texas Pacific 
Wilcox Oil 


Quarter « 
Quarter 
‘Katis 


110,700 


90,000 
25,626 


6,595 
2,764 


THE PETROLEUM ENGINE 


of 
1956 


111 
187 
101 


122 


ER 


Net income 


($1000) 


1957 
14,761 
3,107 
13,640 
3,993 
94,938 
6,500 
41,450 
70,000 


11,083 
4,335 
86,424 
2,068 
254 


of 


1956 


121 
132 

99 

92 
132 
139 
118 
113 
109 
118 
414 
124 
101 

85 
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e Production Up 9% 


Company 


‘Amerada 
‘Anderson Prichard 
Argo Oil Corp 
‘Ashland O & R 
‘Atlantic Refining 
"Bishop Oil 
"British American 
Champlin O & R 
‘Cities Service 
‘Colorado O&G 
‘Continental 
Cosden Petroleum 
"Crescent Corp. 
*Dethi- Taylor 
"Douglas of Calif. 
"Drilling & Exp. 
‘General American 
General Crude 
“Gulf Oil 

Honolulu Oil 
Humble 0 & R 
*Husky Oil 
Kerr-McGee 
Louisiana Ld. & Exp. 
Macmillan 
Midwest Oil 
Monterey Oil 
Nortex Oil & Gas 
"Ohio Ol 
"Phillips Petroleum 
*Plymouth Oil 
*Pure Oil 

Quaker State 
‘Richfield 
"Seaboard 
Shamrock 0 & G 
*Shell Oil 
"Signal O 2G 
"Sinclair 

Skelly Oil 
*“Socony Mobil 
South Penn Oil 
"Standard Calif. 
"Standard Ind. 
"Standard N. J. 
"Standard Ohio 
"Sun Oil Co. 
“Sunray Mid-Con. 
“Superior Oil 
*Texas Co. 
*Texas Guif 
‘Texas Pacific 
* Tidewater 

TXL Oil Corp. 
"Union Oil of Calif. 
"Union O & G of La. 
Universal Consol. 
Utah Southern 
‘White Eagle 
Wilcox 

"Woodley 


TOTALS 


THE PETROLEUM 


1956 Compared to 1955 for 62 Companies 


Net lease 


or fee dev. Net wells 
or undev., 
1000 acres 


drilled 
1956 


13,037 427 
648 157 
681 71 

106 
305 
10 


156 


73 
595 
68 
17 
41 


27 
43 


68 
1,655 
126 
905 


905 


21,995 


10,183 
4,948 
11,521 
721 
46,101 
26,195 
231,667 
2,041 
12,340 
5,729 


36,337 
219 
1,635 
2,805 
1,973 
3,189 
759 

26 


258 


182 
1,414 
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e Refining Runs Up 9% 


TABLE 3. OIL AND GAS OPERATIONS — 1956 
Net Production 


Net Producers 


Oil Gas 


270 48 
108 ‘ 
40 
54 
192 39 
308 


101 12 
392(08G) 
47 12 
415 29 
48 

2 

15 1§ 


24 
39 
18 1 


97 11 
692(08G) 


Crude 
oll & 
LPG 


Net pro- 
ducing 
wells 
owned bd 


3,185 89,816 

23 988 13,031 
322 12,450 

37 9,051 
109,226 
3,358 
44,674 
22,871 
120,937 
7,257 
165,974 
2,791 
1,452 
4,822 
1,011 
3,896 
22,475 
10,969 
962,889 
39,330 
405,500 
6,332 
6,550 
19,438 
160 
15,042 
21,037 
717 
108,355 
207,558 
20,005 
67,271 
1,914 
62,339 
42,180 
13,988 
304,000 
54,500 
166,528 
71,497 
603,928 
10,049 
754,120 
294,855 
2,020,000 
34,940 
122,233 
88,158 
68,560 
634,489 
13,500 
20,769 
100,538 
2,652 
109,743 
11,585 
7,417 
4,768 
3,261 
2,645 
7,155 


Wild- 
cats, 
net 


j Dis- 
cover- 
ies, net 


308 


7,834,056 


Gas 


MMCF d 


41 


282 
1,778 


89 
277 


100 
197 
1,027 


335 
354 
949 
8 

494 
1,154 


109 
462 
342 
221 
933 


35 
294 


182 
190 
8 


19 


Refineries Owned 


Crude oil 
capacity 
bd 


30,000 


165,500 
210,000 


95,700 
29,000 
275,600 
20,000 
143,150 


55,000 


46,500 
257,200 


197,300 
129,500 


579,000 
488,000 


812,000 
12,000 
520,500 
703,500 
2,605,000 
138,000 
270,000 
120,000 


616,000 


Crude 
runs 
bd 


29,360 


124,057 
205,782 


94,521 


259,000 
14,039 
140,974 
27,130 


39,178 
16,994 


42,421 
244,765 
39,610 
163,890 
7,703 
121,527 


16,567 
498,000 


447,823 
46,258 
858,957 
9,917 
753,162 
642,343 
2,449,000 
140,125 
259,750 
106,129 


709,150 


178,724 
168,000 


9,636,286 


Estimated Reserves 


Oil, Gas, 
million bbi. billion C.F 


593 2,000 


90 160 
11 


8 
430 
28 





increasingly important that 
be made in the present pel 


depletion allowance.’ 


looked 


entire operation of the pet 


vere sO prominent, if 
ndustry was built primarily to 

y them 

Cities Service, reporting on the slight 
rise in the gasoline prices, reminds its 
The 
price does not, however, represent the 
full 
principal element in the increase in the 
Federal 


Taxes, which account for 5 pel 


stockholders increase in basic 


rise in cost to the consumer. Ihe 


consumer's cost has been and 
State 
cent of the 


I Ol 


increased about $1 


total increase since 1948 
our 62 companies, 
10,000,000 tor 
thar 


and 


which is 5 percent higher 


Gasoline, lube oll 


excise taxes advanced 


Laxes 
about | 

cent 

the average 


lo bring this down to 


shareholder, suppose you had one share 
of stock in each of the 62 companies in 
lable | 
or them 
In the 
>2 { 


would have earned $196.23 or 4.8 per 


You would have paid $4106.75 
! it the end of 1956 


previous year these 62 stocks 


cent on your investment but your d 
total onl 2 percent ol 


exclud 


dends vould 


nvestment SS8O.5 1 


youl 
stock splits and dividends, which must 


proy their value 


For the same period direct taxes 


by the companies amounted to $1 
for the 62 shares, which 1s 56 p 
more than you received in divider 
not include excise ta 
Federal and State gove 
ments on sales of specified products 


The 
hack-breaking load on taxes 


This does 


collected by 


petroleum industry c¢ ¢ 


Net Return 
One 


that persists in pointing downward 1s 


curve in the financial picture 


the rate of return on net worth o1 
stockholders’ equity 


‘ 
! 


Below are percent 


igures for seven years. First five years 


ire from Petroleum Facts and Fig 


ind the last two years are from our 62 


company urvey 


I 
1 
I 
1 
' 
' 


1955 
1956 


These calculations are average, of 


ourse Cosden Petroleum reported 


stockholders 
Gulf reported 14 percent 


sarnings 28 percent of 
quity 

[his year ratio of profits to sales is 
year for the 
9 to 1 That is 
*} hed by API. The f 


virtually the same as last 


companies surveyed 


S$ profit >» 


bout || pe I 


nt 


Compared to s« 


high but the petrole im 


comparable in ma 
vestments to fine 


highly 


return on investme 


other companies 
to handl 
] 


] tle 
LItlic 


< 
gross Income 
Operations 
As yOu .& 
compa ed 
urvey” ) 
Report 
roduction 
reused resel 
[hen ther 
ver-expand 
Monterey 
lants accot 
ish income 
Ashland ex 


basic strengths of 


ownership cf trans 


ncluding 3518 m 
I he YVrOWINY USC 
Skelly, whicl 
trend by increasin 
ubdove 
mers i dependa 
secondary 
treated more 
igo When they 
nificant trend 
Gulf Producing tell 
tenance program 
Parks Ranch re 
{ 


erv oO 9400 bbl 


methods n estim: 
percent of the oil in 
ir indicates a net 
acre 
We 
panies reporting d 
' 


tion offshore sey 


inland 


speculalive the 


iS kee 


ol gross 
elurn on revenue 
eats 
ny ways. Its huge in 


ior ' 
I 


ross income 
its, SUCN aS SLOCK 

whic 
e. IXL and Univer 


which 


ind royalties 


prohit 


One 
+} mp 
tne COM iny 
portation facilities 
s of gatheru 
of LPG 


nine pa 
} I } 


S noted by 


unde 


eport 
S Ol a pressure 


in the 


Instead of 


matt 


im acre DY 
ited 


the Devonian 


recovel 


ecovery oO 


10.000 


d a number of com 


rilling and produc 


n operations 


Capital Expenditures 


The vital need 
at look fa 
pushed this sum up 


the ¢ compan! 


> 634.000 
This does not inc 


items. Company ac 


ual in capital investment 


made to 
Not only that but pr 


vestments 


\ rough 
ind producing 


that explor ition rec 


costs are in one 


vital expend 


r into the future 
steeply in 1956 For 


es the total was 


ude all exploration 


is individ 


counting 
ncluding in 
find 


new reserves 


actices change from 


estimate when exploration 


figure 1s 


juires one-third and 


income Ol 


ndustries this is 


industry is not 


new reserves 4 


ndustry 


includes 


hold i c 


n less than $3 


production two 


On top ol the amazing 


ncrease in 1956 over L9¥55, plans 


195 another 10 
the 62 


than estimates for in 


indicate percent 


Crease 


This is still highe 


this year for companies 


The Commerce Dx 
SEC ’ ill indust 


dustry as whole 


billion in 1956 


cent highe than last \ 
} 


percent ove 1Y5 


Oil explains that 
iluated by taking 
huge sums it 


moderniz 


ueveiopm 


lled 
(MM in Ts 
OOO. Moreo 
spal 


gencie 


expen 


Outlook 

Weigh 
inticipale in 
yroduction in 
ploratory activit 
prospective oil p 
ern Hemusphe! 
Middle East si 
told its stockholders 


C penera 


Ohio Oil reported “tl 
nomic Outlook supports the 


of a 


demand for 


expectation 
normal increase in the domesti 
petroleum 

Various estimates 1 inged trom 3 
to 5 percent rise in domestic 


With exports ¢ 


demand 
to West 
probably be 


in the year 


ern Europe would 


still higher 


First quarter reports are mostly en 


couraging, reflecting price increases 
All indications point to another rec 
It appears that 


reve 
sital 
Capital 


highs. The 


tackling its job as if 


nues, profits and expenditure 


will reach new industry 


the only curve 


knew how to make went up * * 
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compounded savings 
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Oklahoma Natural Gas Com- 
pany compounded installation 
savings at their South River 
Station, Tulsa, by (1) design- 
ing for multiple outlet headers 
and, (2) specifying Fluor- 
formed headers with cold 
extruded outlets. 

The diagram at the right 
shows how each of the four 
20” O.D. headers at the South 
River Station eliminated five 
20” < 20” * 12” reducing out- 
let tees and eight 20” welds 
(indicated by broken lines on 
diagram)—a total saving of 20 
tees and 32 welds! 


FLUOR PRODUCTS 
COMPANY A 


1 Division of The Fluor C rporation, Ltd. 


By specifying Fluor-formed headers 
with cold-extruded nozzle outlets, 


these added savings were realized 


1. IMPROVED STRENGTH & DURABILITY — Polist 
dies impart a smooth, dense surface finish to the 
assurance of longer service life where vibration « 


tresses are involved. 


2. CLOSER DIMENSIONAL TOLERANCES Flowing 

compression while in a tough stable condition 
extremely close tolerance dimensional configuratior 
to-center and centerline location tolerances are « 


within .060”". 


3. LESS MATERIAL NEEDED Fluor-formed cold extruded 1 


tiple outlet headers need no extra length for manufact 


they are made to the exact length and wall thickne 


4. NO DELAYS Because nozzle outlets are cold 
headers are often made from stock or from the same 


elsewhere in a job— production is faster, inspectior 


DIFFICULT JOBS A SPECIALTY 

Many difficult design problems can be solved by cold 
techniques. Qualified Fluor Products Company engi 
ready to furnish you specialized technical informati 
this process can be utilized to save you time an 

Contact: EXTRUSION 
SALES, Fluor Products Com- 
pany, Paola, Kansas. WRITE 
FOR BULLETIN CE-0.001. 


General Offices — WHITTIER, CALIFORNIA \ FLUOR-FORMED 


Wood Products Mill—SANTA ROSA, CALIFORNIA 


Metal Fabrication Shops — PAOLA, KANSAS 


MANUFACTURERS AND FABRICATORS OF 
COOLING TOWERS, PULSATION DAMPENERS 
MUFFLERS, PREFABRICATED PIPING 

AND OTHER WOOD AND METAL PRODUCTS 


SALES OFFICES AND REPRESENTATIVES IN: Birmingham, Bostor 
Buffalo, Chicago, Denver, Detroit, Houston, Kansas City, Los Angeles, 
Minneapolis, New York, Philadelphia, Pittsburgh, San Francisco Tulsa 


ASSOCIATES: Fluor Corporation of Canada, Ltd., Toronto 
Head-Wrightson Proces«ss, Ltd., London, England 


Product 





P 511.141.250.1 





RISE IN FLUID LEVEL, ETC., DUE TO RUNNING 2!/2-IN. EXTERNAL-UPSET 
TUBING IN WELL FLUID 


Volume’ in well bore when For every 1 
tubing is in hole (volume in run in 
annulus plus volume in 
tubing 


yolume ntained if 
string or open | 
Diameter o interna! diam —— 
outer string o t t Z 
open hole in 
space when 
lower end of 
tubing is closed 
t.-1n. 


Tubing strings 
Non-upset 
4 


Upset 
7 


Casing strings’ 
4% 


13% 


Open hole 
(bit size) 
3% 
73.70 
92.06 
131.4 


146.9 

153.1 

172.4 

185.9 

199.9 

229 .5 
7%! 245.1 
Rleé 294.5 7.019 
9344 387.9 23¢ 
105% 160 6 967 


The 2'4-in. external-upset tubing has a calculated weight of 6.44 
by 100 ft. of tubing and 5 couplings: (1) by the steel itself (with end 


end of tubing closed), 34.19 g: or 140 bb The volume contained withir 


‘All volume figures are based on 1 ft. of depth sltig to convert t ther ept or r example, if t wr length is 
6196 ft., multiply by 51.96 


7Only maximum and minimum weights of pir 
*Variation in diameter of open hole due to cavir 


*This diameter is an average of the two bit sizes % ir 


Table suggested by George B. Rice, Butler & Horne Drilling Co., Dallas, Texas, 
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STRONGER 
and SAFER 
for every 

high pressure 
pipeline 
duty... 


...- because 


they are 


drop forged 


OTHER VOGT PRODUCTS 


Drop Forged Stee! Voives — 
Petroleum Refinery and Chem 
Piont Equipment Steam 
Generoto Heot Exchonge 
e Moting and 


9g Equipment 
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/ 
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Constantly imitated but never duplicated, Vogt drop forged 
steel fittings and flanges have unmatched strength and toughness 
for your most severe pipeline duties. Laboratory controlled 
materials and Vogt's special forging techniques assure products 
which are aiways uniform in structure, fine grained, and free from 
porosity. Thereby the shocks and stresses imposed by high pres- 
sures and high temperatures are easily withstood, and with 
stubborn resistance to erosion and corrosion. Consult Catalog 
F-9 for our complete line of fittings and flanges 


For a copy of Vogt Catalog F-9 address Dept 24A-FRE 
HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KENTUCKY 


SALES OFFICES: New York, Chicago, Cleveland, Dollos, Philadelphia, 


Lovis, Charleston, W. Va.. Cincinnati, Sen Francisco 


DROP FORGED STEEL 


E-lc 
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Here’s how 


HORTON FLOATING ROOFS 


control evaporation loss 


at Phoenix terminal 


Four storage tanks equipped with Horton® Dou- 
ble-Deck Floating Roofs are reducing evaporation 
losses, corrosion and fire hazard at the Richfield Oil 
Corporation’s Phoenix, Arizona, terminal on the 
Southern Pacific Pipe Line. The Horton Floating 
Roofs float directly on the surface of the liquid in the 
tanks, eliminating space for air-vapor mixture to 
form, be vented and lost. 

Below: View inside one of Richfield Oil Horton Floating Roofs are built in three types— 
SanpOreOns Cains equines wh @ Merten Double-Deck, Pontoon and Pan. Write our nearest 
DeviteRem Meeting Gust. The Mesten Sent office for further information, estimates or 


around the edge of the roof efficiently closes > 
quotations. 


the space between the deck and the tank shell. 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit * Houston 
New York * Philadelphia * Pittsburgh © Salt Lake City * San Francisco 


Seattle * South Pasadena * Tulse 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA 


REPRESENTATIVES AND LICENSEES 


Brazil * Canada © England © France © Italy © Netherlands © Scotland © Venezuela 
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Basically Microwave 


Own private communicat 


— 
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LINS RADIO COMPANY, DALLAS «CEDAR RAPIDS. IOWA 
BURBANK *NEW YORK*+ WASHINGTON, D.C. «MIAMI «SEATTLE 
COLLINS RADIO COMPANY OF CANADA LTO. TO 
COLLINS RADIO COMPANY OF ENGLAND. LTD 
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: ow aa 
Spherical storage for ammonia, fabricated in Wyatt's Houston plant 
and erected in Taiwan (Formosa) 


----- ONE MEANING 


To each country 
One Word — One Lettering 


Except... 


In Every Country 
In Every Language 


WYATT'S spells QUALITY 
In Plate Fabrication 


FABRICATORS AND ERECTORS SINCE 1913 


Pla sdicd Resisd Corr0sion 


CONSULT WYATT’S PLASTICS, INC. 
ABOUT PROCESSING APPLICATIONS 





PROOF OF CORROSION CONTROL 


f ® 
with ANTI-CORROSION 
Le, TREATMENT 


T took only 30 days for the two steel coupons shown at right 


above to corrode almost away in the stream of a secondary- 
! 4 . 
recovery well in Kansas. Both coupons, where not corroded 
through, are wafer thin. An anti-corrosion chemical was being 
fed at the rate of one pint per day, yet the average Corrosion rate 
on the coupons was 216 mils ¥ per year 


In the same well, Visco-treated with the same amount of chemical 
per day, the coupons at left above showed a corrosion rate of 
only 8.1 mils per year after 29 days’ exposure 

Visco Chemicals cut the corrosion rate over 96% ! 
For corrosion control resu/ts and treating economy, call your Visco 
Representatiy e€, nou 


%* 1 mil=.001 inch. A corrosion rate of 216 mils per year means 
that the corrosive attack, if uniform, would have corroded 
away the entire surface of the metal to a depth of .216 inches 
in a year. However, the real danger of high corrosion rates, 
as the coupon shows, is the much deeper and faster penetra- 
tion occurring at localized areas 

VISCO PRODUCTS COMPANY 
INCORPORATED 
2600 Nottinghom at Kirby, Houston 5, Texas 
Telephone: MAdison 3-0433 


- » « CONSISTENTLY EFFICIENT OIL INDUSTRY 
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Trans-Canada Pipe Line lays 34-in. pipe to take Alberta natural gas 
to eastern Canada. Here line sinks down the bank of Swift Current 
Creek, north of Swift Current, Saskatchewan 


Canada Has its Biggest Year 


Pipeline construction opened up new markets, stimulated 
drilling . . . Refineries added 112,000 bbi daily capacity H. G. Cochrane 
...New petroleum investment reached $% billion 


Can ADA’S petroleum industry has was almost double the actual oilfield Drilling, Completions Kept Pace 
done it again, with a new production output. The meaning of this was that 
record of 170.6 million bbl, a 32 per- Canada could be fully self-sufficient in 
cent gain over the previous year. Pro- oil if transportation facilities were ade 
duction of 


ii *2 percent gain Over previous year areas 


Drilling continued active last 
with close to 3300 wells drilled to c« 
pletion. At year’s end 276 rotary d 
natural gas also showed an quate to carry it to all economic market ing rigs were on the active list, while t 
average number in use throughout the 

Domestic demand for crude rose 12 Alberta fields produced 85 percent of vear was about 250. Activity 
percent and exports recorded a three the total, with Saskatchewan supplying 
fold increase over 1955. Comparing 11 percent and Manitoba 3 percent 
the 10 percent increase Even British Columbia joined the ranks 


n value of Canada’s gross national of the provinces which produce oil in 


spread throughout all provinces 
footage at 15% million, up by 


these gains with cent from 1955 


Alberta led in rate of developme 
_ OS6 aver 19085 . re itie ‘ ' 
product for 1956 over 1955, the indus commercial quantities and exploration with 1864 completions 
ry's Showing underlines its importance Saskatchewan's percentage gain in 


and 162 rigs working at the close of tl 
to the national economy 


production over 1955 led the others year, 78 of them on exploration. In th 


with a 66 percent gain over the previous Pembina field alone some 800 holes 


Eastern Prairies Has Best Gains 
Production of crude reached 
monthly peak of 520,000 bbl daily 

compared with the best monthly ave 

rage of 411,000 bbl daily in 1955. At cent gain for the year indicates the ex 30 percent of the drilling for 


year, while Manitoba's gain over the were drilled, doubling the number! 
previous year was 37 percent. Compar producing wells as of a year ago 

ing these gains with Alberta's 26 per Saskatchewan accounted for 
the end of the year potential production tent to which the two eastern prairie mostly in the southeast corner 


th Power Corporation of provinces are catching up with Alberta, province. Here 72 rigs 
tres Ww ntre l 


their oil-rich neighbor the end of December 
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Coat and wrap machine in Fraser Valley near 
Chilliwack, B.C., only a few miles from Hunt- 
ingdon where the line crosses the Canadian- 
U. S. border joining the Pacific Northwest 


Pipeline 
— Photo Courtesy Westcoast Transmission 
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A line of drying laundry brings a domestic 
atmosphere to an oil rig at Mobil Oil of Can- 
ada’s Duhamel field operations in northwest- 
ern Alberta 


— Photo Courtesy Socony Mob 
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were most active in the central west por 
Ss operating. In this 


slocks were taken out 


tion, with 21 rig 
irea large permit | 
following 
granite wash formation at Red Earth 
Creek 

Manitoba drilling, which was less ac 


; : 
ight oil discoveries in the 


tive last year, is now being stepped 


up, with wildcat drilling accounting for 
about a third of current operations 
There was no wildcat drilling in the 
Northwest Territories last year, though 
interest is growing in the area as a 
source of gas and oil 

British Columbia ranked third in 
drilling activity last year; 27 
operating at year end, 18 of them on ex- 
All but one of the 27 were 


rigs were 


ploration 
in the northeast sector due to the in 
centive created from the need for natu 
ral gas to fill the Westcoast pipeline 
later this yea 


Reserves Up 

These discoveries increased proved 
reserves in the four western provinces 
to well over 32 billion bbl, compared 
with about 3'%4 billion a year ago. The 
number of producing wells now stands 
at just about 9000. At the same time 
proved and probable reserves of natural 
gas were increased from 21 trillion cu 
ft a year ago to about 23 trillion ft at 
the end of 1956. This resulted in part 
from continued search for oil pools 
and partly from an intensive and suc- 
cessful search for gas stimulated by 
commencement of construction on the 
two huge pipeline systems, one from 
northern British Columbia to serve Pa- 
cific Northwest states and the other 
from Alberta to serve Canada’s central 
provinces 








Refining Capacity Added 
Some $200 million was invested 
1956 for the industry's plant and equip 
ment. Large though it was, this expan 
sion was overshadowed by investment 


for acquiring mineral leases and ex 


ploration permits and in the search and 
development of oil and gas fields, whic 
totalled more than half a billion dollars 

Capital expenditures on refineric 
added 112,000 bbl of daily capacity 
bringing total refinery potential for all 
Canada to 708,000 bbI daily at the end 
of December. This was 15 percent 
greater than the total a year previously 
and three times as great as it had beer 


10 years ago 





Attainment of self sufficiency 


crude supply for virtually all refinerie 
within economic range was a highlight 
of 1956 progress. Completion of a lub 
manufacturing plant, permitting re 
placement of practically all the spec 
ialty demands formerly coming from 
| United States, and the open 
Canadian tetraethyllead plant in Oc 
tober ilso contributed to a more hal! 


j 


nced production 


Pipeline Construction Sets Record 


1956 also witnessed tremet 

vity in pipelaying, both for o 
gas p pelines ltogether som 310 
miles of gathering nd distributior 
lines were laid; 740 were mains 
ng in size trom 6 to 34 In. in diamete 


Ot these, the major accomplishments 


for the year included completion ot 
some 450 miles or QO percent of 
Westcoast Transmission’s 30-in Ip 


trom the Peace River area of B.C 
connect with the Pacific Northweste 


System at Huntington on the Interna 


tional Boundary. it also included 234 
miles of Trans-Canada Pipelines’ 34-in 
western section from Alberta to W 

nipeg Add I onal loop ng ilso Vas 


carried out on the Interprovincial Oil 
Pipeline in Saskatchewan nd Man 


toba 


During 1957 Interprovincial, ge 
ing its program to a refinery expansio 
now under way in the Toronto are 
will extend its main line from Sarnia 
to Toronto, a d stance of 185 miles. It 
will continue its looping program or 


the prairie section, to add another 40 
000 bbl daily to capacity by next fall 
These programs call for an expenditur 


of $25 million 


Big Gain in Exports 

Crude exports now amount to a third 
of total demand. The volume had been 
increasing steadily over the past year 
particularly during the fourth quarter 
The Transmountain Pipeline com 
menced the year with a throughput of 
100 million bbl daily, but by October it 
had risen by more than 50 percent 
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Plans were then made to install two 
new temporary pumping stations. With 
these in service Capacity was increased 
to 184,000 bbl daily, which will in 
rease during the summer to 240,000 
»b1 when the permanent stations are 
completed, and to 300,000 by the end 
of the current year 

Exports of crude years end had 
ittained a rate of some 44 million bbl 
yearly, compared with some 15 million 
bbl the previous year. This was due to 
the opening up of a new market in 
California and to the growth of mar 
kets in both the Lakehead-St. Paul 
ireas and in Washington State. Also in 
the latter int of the year a 250,000 
bbl tanker shipment went to Japan 
Roughly balancing this export demand 
tor a thi inada’s production ts 
Canadas dependence on imports ol 
foreign oil, which is also about one 


third of Canadian consumpuon 


Middle East Unsettlement 

Ine Suez Canal closure in late 1956, 
creating a shortage of a million barrels 
daily in Western Europe, had an indi- 
rect bearing on the prospects for Ca- 
nadian oil exports. More crude ship- 
ments to the Calitornia market are al 
eady resulting, releasing extra tanke! 
space and freeing more South Ameri 
can oil for Europe 
Alberta 


were showing renewed interest too in 


Independent producers in 


the possibilitues for extending the Inte! 
provincial pipeline beyond Loronto, to 
serve the rich Montreal area market 
which consumes some 225,000 bbl 
daily of imported crude. Most of the 
Montreal refineries that use Venezuela 
oil will have no trouble in getting thei 
supplies, but the big new Canadian Pe 
trofina refinery 
Middle East oil, may have to look else- 


which operates on 


where 

Inevitably there is considerable op- 
position among the larger western pro 
ducers towards taking over the Mont 
real market, for such a move would 
place Canadian oil in direct competi 
tion with foreign oil and undercut the 
wellhead price advantage it enjoys 
throughout the rest of Canada. Even 
Montreal, Middle 


East nationalism may provide a grad- 


without entering 
ual boost in prices from which Western 
Canada will benefit. Already increases 
of 35 cents a bbl had been posted early 
in 19S 


Canada may benefit, too, through in- 
creased investment by the big interna- 
tional oil companies in exploration and 


development in its politically secure 
million square miles of potential oil 
areas. On the other hand, it is realized 
that the Middle East is still the logical 
source of supply for Europe, and 
Europe still remains the logical market 
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Overall view of British American Oil Company's Refinery at Calgary, Albert 


tor Middle East oil r this reason 
there is a strong body of opinion within 
the industry that too much in the way 
of permanent gains from the current 


emergency should not be expected 


Tar Sands Development 

Just after the turn of the year Royal- 
ite Oil Company Ltd. and associates an- 
nounced the investment of $50 mil 
lion over the next four years in the de- 
velopment of the fabulous Athabaska 
tar sands 350 miles northeast of Ed 
monton. The company will start build 
ing a separation plant this spring to ex- 
tract 20,000 bbl of oil daily from the 
black, tacky sands, using a centrifuge 
process not far different to the way a 
washing machine operates Later a pro 
cessing plant will be built, together with 
a townsite and a 350 pipeline to Ed 
monton 

Over the past 30 years scientists and 
engineers have been carrying out re 
search and testing methods of separat- 
ing oil economically from the vast de- 
posits, covering 30,000 sq miles and 
estimated variously to contain 100 to 
250 billion bbl of reserves, 20 to 50 
times the amount of free flowing oil 
discovered in western Canada to date 
The Federal Government, the Alberta 
government and several international 
oil companies have all spent millions on 
the project. Had a vast supply of free 
flowing oil not been discovered on the 
prairies the tar sands would in all 
probability be in production today 


Photo Courtesy 8 
Under the proposed process 

will be pumped after separation 

sulfur plant which will produce 

mated 140 tons of sulfur daily 

sulting crude should test 20-30 g1 

and will sell at a premium pr! 

crude from wells because it wi 

more high-value products, from | 

ium gasoline to jet and diesel fuel 
Royalite’s retail network will absorb 

the entire initial production. Timing of 

the announcement following the recent 

events in the Middle East bolsters co 

fidence in Canada’s future as 


ng oil producing nation of the 


Oil for Alaska-Yukon Area 
Plans are announced for a refine 
and oil pipeline to service a marketing 
system to be established in Alaska and 
the Yukon, covering all major inter- 
ior areas not accessible through sea 

The 6500-bbl a day refinery 

be located at Haines, Alaska, will bx 
the first in the area. Alaska-Yukon Re 
finers and Distributors, Ltd., of Ex 
monton, have already commenced con 
struction on a three-year program cost 


ports 


ing several million dollars 

Marine terminals, tankage and load 
ing facilities will be at Haines. Bulk 
storage is planned at Whitehorse 
Haines, Fairbanks, Anchorage, and 
Juneau. Facilities will be owned by sub 
sidiaries, and leased and operated by 
Royalite. Some of the equipment for 
the refinery and a 2500-bbl per day 
cracking unit has been acquired. The 
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refinery is scheduled for operation in 
1958. 


Bright Future for Gas 

Production of natural gas in 1956 
amounied to close to 173.3 billion cu 
ft, up 1142 percent from the previous 
year and three and a half times as much 
as was produced 12 years ago. Ca- 
nadian consumption at 151 billion cu 
ft last year, has shown a corresponding 
growth. Of the total, 87 percent came 
trom Alberta, 742 percent trom On- 
tario fields, 5 percent from Saskatche- 
wan, 1 percent from New Brunswick 
and a trace from the Northwest Ter- 
riiories. 

A year ago the Canadian Gas Asso- 
ciation recorded 450 Canadian com- 
munities served with natural or manu- 
factured gas by 47 distributing com- 
panies or utilities, 82 percent of them 
with natural gas. 


Gas Development Held Up 
Commencing with the discoveries of 
important gas and oil reserves in the 
late ‘forties,’ controversies and inde 
cision on the part of the Federal and 
Alberta governments and the Federal 
Power Commission on policies resulted 
in a stalemate lasting more than seven 
years. During this tume gas reserves 
were building up rapidly to well over 
20 trillion cu ft. Throughout this period 
many pipeline compames sought incor- 


poration and competed for the right to 
serve the huge untapped markets in 
Central Canada and the Pacific States. 

At last, in October 1955, FPC ap- 
proval tor import of British Columbia 
gas to the Pacific States was given, and 


Westcoast Transmission commenced 
construction of its 650-mile pipeline 
to bring Peace River gas to interior 
communities of British Columbia, to 
Vancouver, and to connect up with the 
Pacific Northwest Pipeline Corpora- 
tion’s system south of the Canada-U. S 
boundary. 

In June 1956, after weeks of bitter 
debates in the Canadian Parliament, 
legislation was passed authorizing 
Trans-Canada Pipelines to build the 
western section of its 2300-mile line 
from Alberta to Montreal, with com- 
pletion as far as Winnipeg scheduled 
for this summer. The first 230 miles of 
pipe was laid in 1956. Ability to finance 
the project has been acknowledged by 
Ottawa and a crown company will 
build the 675-mile section across north- 
ern Ontario from the Manitoba boun- 
dary to Kapuskasing. Trans-Canada 
will build as far as Fort William this 
summer, as well as the stretch between 
Toronto and Montreal. Completion of 
the entire line to Montreal is scheduled 
for the end of 1958. 

Financing of the Trans-Canada proj- 
ect is predicated on sales contracts with 
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Canadian distributing companies only, 
and expected deficits tor the first three 
years of full operation. Eventually, if 
and when FPC approval is forthcom- 
ing for importation of Canadian gas to 
central states via Emerson and Tennes- 
see Gas Transmission’s proposed con- 
necting pipeline, profits should build 
up rapidly. Expected deliveries to Ca- 
nadian distributing companies are esti- 
mated at some 100 billion cu ft the first 
full year of operation, rising to double 
that figure the fifth year. 

rhe Westcoast Transmission project, 
commenced late in 1955 and now 70 
percent completed, includes 650 miles 
of 30-in. main from Taylor, B. C. to 
the U. S. Boundary line, a $15 million 
gas processing plant at Taylor, gather- 
ing lines and other faciliues. Pianned 
initial flow is now for 400 million cu 
ft per day and full capacity is 660 cu 
ft per day. Cost of the project is now 
$225 million. Largest customer will be 
Pacific Northwest Pipeline Corpora- 
tion which serves the Pacific States, but 
both British Columbia Electric and In- 
land Natural Gas are also customers, 
the former serving the Vancouver area 
and Vancouver Island, the latter sup- 
plying communities in the British Co- 
lumbia Interior. Deliveries will begin 
in September 1957. 

Signing of another Westcoast con- 
tract with Pacific Northwest was an- 
nounced early this year, for export via 
Kingsgate, B. C. of 125 million cu ft 
per day from the recently discovered 
Savanna Creek field in southwestern 
Alberta. The proposed 174-mile 30-in. 
pipeline from the field to the border 
would also serve communities in the 
Crow’s Nest Pass and other southeast- 
ern B. C. towns. The project, estimated 
to cost $45 million, also includes a 500- 
ton per day sulfur plant in Alberta. 

Pending Alberta and FPC approvals 
for this new contract, however, certain 
distributing companies in midwestern 
states are eying the Savanna Creek field 
as an alternate source to Trans-Canada 
deliveries via Emerson. Their plan 
would be to pipe the gas across Mon- 
tana and North Dakota to serve large 
areas in north central states including 
St. Paul-Minneapolis. Their applica- 
tion to FPC might further delay the 
FPC hearings on the Tennessee Gas 
Transmission Application to import 
Trans-Canada gas via Emerson. 

Completion of these two huge pipe- 
line systems over the next two years 
will release additional huge volumes 
of natural gas to thousands of Cana- 
dian customers and to the rich un- 
tapped markets in Washington, Ore- 
gon, California, and Idaho. Sales con- 
tracts in Canada alone signed by the 
two pipelines, added to the normal ex- 
pected growth of consumption in Al- 
berta and Saskatchewan in areas not 


dependent on the big pipelines toi 
supply, may well douvle 1956 Cana 
dian consumpuon by 1960 and in 
crease it three or four-fold by 1965 


Consumption by Areas 

Sales contracts already signed be 
tween Westcoast and its distributing 
customers in Canada call for delivery 
of 18 billion cu ft to Inland Natural 
Gas the first full year, rising ultimately 
to some 29 biilion ft. Delivery to Brit 
ish Columbia Electric calls tor 19 bil 
lion ft the first full year, ultimately ris 
ing to some 32 bilhon ft. Exports to 
the U. S. A. will be 146 billion initially 
and 241 million ultimately. The city of 
Vancouver is already getting a tempor 
ary supply of American gas from the 
San Juan Basin in New Mexico via the 
Pacific Northwest Pipeline. With com 
pletion this year of the Westcoast proj 
ect the flow will be reversed and Ca 
nadian gas will begin to flow southward 
to Pacific states 

Trans-Canada expects to deliver a 
total of 103 billion cu ft the first full 
year Of Operation, increasing to some 
200 billion ft the fifth year 


Offshore Drilling 

lhe last two years have seen re 
newed interest in offshore drilling for 
gas in the waters of Lake Huron, Lake 
Erie, and Lake St. Clair, started in a 
small way some 15 years ago. Several 
companies have exploration permits 
covering about 10 sq miles, most of it 
in Lake Erie. Some of the 50 or more 
wells drilled to date are as much as 
mile from shore. 

Most of them have been drilled and 
capped. Some have shown an open flow 
production rate up to 900,000 cu ft pe! 
day. Wellheads are left 30 to 40 ft be 
low the lake surface. Reserves in these 
offshore areas have not 
nounced by Consolidated West Petro 
leum, the largest explorer in the field 
but the company has indicated reserves 
are sufficient to support an annual 
production of 1.8 billion cu ft at 
present. 


1957 Prospects Good 

Based on last year’s accomplish 
ments, signs point to another excellent 
year for Canada’s petroleum industry 
in 1957. Though some observers feel 
the tight money situation may act as a 
depressing influence, the larger pro- 
ducers depend more on working capi 
tal than on borrowing. With direct em 
ployment of upwards of 21,000 and 
many more employed indirectly, an 
nual expenditures are close to three 
quarters of a billion dollars. Large re 
serves of gas and oil are proved up and 
markets are growing. The industry is 
firmly established as one of the most 
important bulwarks of the national 
economy “et 


been an 


THE PETROLEUM ENGINEER, May, 1957 





Welfare benefits cost $1278 a year for each hourly-paid 
employee in the petroleum industry, the highest fringe pay- 
ments in U. S. industry ... Why not get credit for this high rate? 


THE SI278 CHALLENGE 


J. C. Hurley 


A SSU ME that tomorrow we received 
i demand fr unions to grant 
ich hourly-paid employee $12 


Our imme 


72 per 


i probably be an 


ile answel 
unequivocal, unqualified “no That 


would be a logical answer, for such an 


itlay would unduly increase our costs 


for each hour of productive labor 


U. S. C of C Survey 
Yet that’s what’s occurred during 
i¢@ past <U years througn the process 
of liberalizing benefit plan at a 
me, increasing payments for social 
security and other taxes, and a host of 
other benefits (insurance, paid rest 
periods, jury \ y, paid holidays, 
tuition refunds ngs plans, etc.) 
Ihe cost of fringe benefits in 1955 in 
the petroleum industry averaged $1278 
lor ¢ ich hourly pa a employee accord 
to the Chamber of Commerce of 

nited States 

g this survey, the Cham 
ber had the cooperation of 1000 em 
ployers, 19 of them in the petroleum 
ndustry. The $1278 figure is applicable 
to them and not necessarily to all refin- 
ers and marketers in the petroleum in- 
dustry. However, it does furnish 


rough indicator for the industry 


Comparisons 
Here’s how the petroleum industry 
compared with the other 19 industries 


surveyed in 1955 
UL. S. Chamber Survey 
1955 Fringe Benefit Payments 


When fringe benefits are expressed 
iS cents per payroll hour and annual 
the petroleum 


, 
dollars per employee 


} ¢ 


industry headed the list 


rOR’S NOTI 
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Costs Vary by Size 
Ihe survey showed larger firms tend 
higher fringe benefits 
Fringe Benefit Payments by Size 
of Company — Petroleum Industry 
19 companies ) 


According to the eleventh edition of 

Facts and Figures,” pub- 
American Petroleum Insti- 
tute, the average number of employees 


Petroleum 


lished by 


company in the petroleum refining 
try in 1954 was 782. If the typi 
cal company’s fringe benefit costs aver- 
iged $1278 per employee in 1955, its 
arly cost would be $999,396 
The survey showed that the petro 
leum industry had the highest hourly 
sarnings of $2.510 or $5259 per year 
»er full-time hourly employee. If the 
nge benefit costs were added to those 
vage figures the picture would be 
$5259 plus $1278 or $6537 annual cost 
per employee 
[his high rating in wages and fringe 
benefits is probably one of the reasons 
why our turnover is so low and why 


obs in the refineries are coveted 


Items Included 

The U. S. Chamber fringe payments 
included the following items 
Fringe Benefit Payments Per Employee 


in the Petroleum Industry 
(Company cost only) 


Difficult to Compare 
Ihe Chamber recogr 

ire wide difference 

ing just what con 

and how they 

Some employe 

men’s compe! 

awards 

fits. Other 


overtime 


the need for a un 


puting and defining 

Only with this sat 
posit on to comp 

Iringe bDenent 

panies, lor 

sion in union 

of employees 
Members of the 

can see (nat W 

fit costs, there 

ceive full value 

expend ture 


employee pe 


Servicing 

We can run a poorly 
powered car for hundreds 
high speeds and probably 
apart suddenly like the one-! 
But keep up that pace, day 
and the glistening chromium 
smooth acting engine will be 
the junk heap. Benefit plans 
They, too, must be proper 

Regardless ol how many 
are called in to devise and insta 
an employee's appreciation of the 
will be in direct ratio to the w 
claim or problem is handled. A ref 
for instance, may process 600 
hospital claims per month invo 
tal payments of about $50,000 
ceive little if any favorable cor 
If one hospital claim is improper 
or one retirement check del 
month, however, there \ 
maybe a union grievance 
top Management, or even a lav 


With poor administration 





of the supervisor, the personnel men, 
and the operating people is to settle 
grievances dealing with benefit plans 
Smooth and unruffled production does 
not result when employees and union 
representatives are discussing benefit 
plan grievances with top management, 
an arbitrator, or a Congressional com 
mittee. 


Io see how some fundamental prin- 
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ciples can help maximize the values of 
a benefit plan program, let’s examine 
some of them. 


1. LET THE SUPERVISOR INTERPRET IT 

A face-to-face conversation between 
two people represents ideal communi- 
cation. All other cor.: nunication efforts 
try to retain as muca as possible of its 
directness, simplicity, and two-way give 
and take. Long experience indicates 
that the supervisor plays the most im 
portant role in benefit plan administra- 
tion. Supervisors must do a large share 
of the job of interpreting and explain 
ing the plans to their people 

[he immediate supervisor is one of 
the key men in supplying employees 
with information about the benefit 
plan program for these reasons 


1. He is the person to whom an em 
ployee logically turns with questions 
and problems connected with his day- 
to-day work and usually his 
problems. 


family 


2. He is convenient and usually ac- 
An employee 
may feel that an answer to a question is 
not worth the trouble of a trip to the 
personnel office. 


cessible to the employee. 
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3. The supervisor who explains the 
retirement or savings plan to his men 
to be ac 


and thus helps them, is likely) 


corded increased respect fhem 


‘ 
+ Such a conversation offers ai 
excellent opportunity to unprove indus 
trial relations at the work bench, whicl 


} lation 
réiaiions 


iS ad Key Spot in any industrial 


program 


It is difficult to say how many benefit 


plan questions a supervisor should be 


able to answer simply and satisfacto1 


ily. Perhaps SU per cent Is an attainable 


goal 100 per cent is not. Even per 


sons such as myself who are de 
voting full time to benefit plans haven't 


Many of the 


questions and problems have not been 


that amount of knowledge 
decided and involve a policy decision 


For example, our policy provides 


that a vacation will be reduced because 
of certain absences of 30 consecutive 


days during the preceding calendar 
year. An employee was not advised by 
his foreman that his vacation was to 
7 days. He remained away 
What should be 
done about the overpayment? Shall he 


refund the overpayment or keep it? He 


be reduced 


for two full weeks 


was allowed to keep it for the super 
visor made the error 

The supervisor should know to 
whom such unusual questions and criti 
cisms of the plan should be referred 
He should not hesitate to communicate 
adverse comments about the plan op 
eration OI 


the plans. 


suggestions lor improving 


Many techniques can be used to give 
supervisors sufficient knowledge about 
the plans so that they can answer the 
majority of questions. The basic step 
should be to hold group meetings for 
supervisors on when 


company time 


each new plan is announced. Use ef 
fective visual aids and trained con 
ference leaders Allow ample time for 
questions 
Periodic re-education for supervi- 
sors can be in the form of annual state- 
ments, mailings, 
gimmicks 


Continuing guidance 


articles, posters, and 


after the fact 
can be afforded to local management 
to reduce the incidence of errors of 
judgment. Decentralization of benefit 
plan administration also hastens the de 
velopment of skills in the executive 
ranks of the organization at the operat 
ing level 


2. PLANS SHOULD APPLY UNIFORMLY 
Hundreds of problems are presented 
each year on the benefit plans. These 
are knotty problems which usually re- 
quire a policy decision, a change in 
policy, or just a flat rejection. The most 
difficult problems to resolve are those 
in which the location manager is recom 


mending an exception to a_ policy 
Many times, no reason is given other 
than the fact that a good, loyal, and 
conscientious employee is involved 
For example, under our sick benefit 
plan an employee 


with 10 or more 


\ weeks 
at full pay and 40 weeks at half pay 
Recently, a man was short three days 


vears of service is entitled to 12 


of requalifying for 12 weeks at full pay 
ind would be on half pay sick benefits 
It appears that over the years he had 
made frequent use of the plan. This 
meant that he took a day off for every 
cut finger, or back ache. His supervisor 
isked us to overlook the fact that th 

man had not he 


requalified because 


conscientious em 


Was a good loyal, 
ployee 

You will also get the opposite recom 
Joe Standard 
Oiler the benefits to which he is en 


titled because he is an ornery, no good 


mendation. Do not give 


so and so 

Benefit plans are like the Constitu 
tion of the United States which applies 
equally to everyone and without fav 
oritism. Every person, whether he is a 
good or a bad citizen, receives com 
parable treatment under the Constitu 
tion. A benefit plan is likewise a set of 
rules to be used for the welfare of all 
employees and their 
out favoritism 

It is, 
non-contributory plans and polices on 


dependents with 
also, not advisable to set up 


the basis that the benefits will only be 
granted to “good” employees. For ex 
ample, a leave of absence rule may pro 
vide that local management can grant 
in additional leave of absence if 
employee s§ service, loyalty 
conditions warrant the granting « 
additional time. Local management will 
have no objective standards to follow 
in making such a decision and there 
will be charges of favoritism 

Liberal benefit plans, adequate wa 
extensive 
ind other 


with 


, 
t 


levels, training programs 


factors usually associated 
a good employee relations pro 
gram will not, standing alone, produce 
attitudes of 
ward their jobs and the company. Satis 


factory employee 


desirable employees to 
attitudes will be 
achieved only if in addition to these 
factors there is considerate, friendly 
equitable, and businesslike treatment 
of all employees and their problems by 
all levels of supervision. Another way 
of stating this vital principle of giving 
everyone equal treatment is to apply 
the Golden Rule 

We also think it is best to have the 
same plans for all employees in the 
company whether they are hourly-paid 
or salaried, nonsupervisory or supervi 
sory. The only 
on the basis of earnings 


distinction should be 


In this connection, consideration 
must also be given to the requirements 
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ELGO ‘S bios” 
OMAR OLS BIg 
HELP SOLVE YOUR OIL OR GAS LINE PROBLEMS, 
WHEREVER YOU ARE 


Here are the “Big 5” 
reasons why Youngstown 
Electric Weld Line Pipe 
is your best buy: 


(1) It bends readily 
()) Wall thickness is uniform 


e Line up characteristics are 
excellent 


{ ) Weldability is outstanding 


4) Long lengths save you time 
and trouble 


It's no secret that installation crews prefer Youngstown Electric 
Weld Line Pipe for its easy line-up qualities. Good line-up is a direct 
result of the extra care that goes into its manufacture. To achieve the 
optimum in roundness, each length of Youngstown Pipe is placed in 
an hydrostatic expander, here, internal water pressure forces the 
pipe out against the solid steel walls of the mantle. The diameter of 
the pipe is thereby increased to a uniformly accurate size. Every 
length conforms to specifications—ends are truly round, uniform in 
wall thickness, squarely cut and properly beveled for welding. These 
excellent line-up characteristics are more evidence that it pays to 
specify Youngstown Electric Weld line pipe. 





THE YOUNGSTOWN SHEET AND TUBE COMPANY orion: Sites tnd Yoiby Steet 


General Offices - - Youngstown 1, Ohio. 
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of the Internal Revenue Service. In 
order for a trust fund to be tax exempt, 
the Internal Revenue Code requires 
that the trusteed savings or retirement 
plan must not discriminate in favor of 
high salaried employees and that a pre- 
scribed percentage of all employees 
participate in the plan 


3. DO NOT TAKE ADVANTAGE 

This case shows how this principle 
works. A woman submitted her resig- 
nation on January 8, because of preg- 
nancy. The supervisor to whom she 
submitted the resignation overlooked 
the fact that she was eligible for four 
week’s sick benefits for the disability 
attributed to pregnancy. In addition, 
she was entitled to two weeks’ vacation 
that year. The resignation was ac 
cepted. 

If the employee and supervisor had 
been aware of those benefits, the em- 
ployee would not have submitted a 
resignation and the supervisor would 
not have accepted it 

It is better to write the plans tightly 
and interpret them liberally in order to 
eliminate allegations that the little man 
always suffers the penalty 

Not only should an employer not 
take advantage of a technicality in 
benefit plan administration, he should 
usually go one step further and tell the 
employee of his rights under the plans 


4. TELL EMPLOYEE HIS RIGHTS 

rhis is necessary since the most im- 
portant and universal medium for com- 
municating a benefit plan to your em- 
ployee is the plan booklet. It may be 
—and far too often is—nothing more 
than a complete or very slightly con- 
densed version of the formal, legalistic 
text. 

Fortunately these formal booklets 
are getting to be the exception, but 
even if you breathe life, warmth, color, 
and children’s language into the book- 
lets, it’s no assurance that an hourly- 
paid pipefitter or a stenographer will 
understand the plan. Perhaps they can’t 
even locate the booklet when the occa- 
$10N arises. 

In 1955 we had that experience. 
Two-hour conferences were being held 
with our supervisors and union repre 
sentatives to explain the proposed re- 
visions to the benefit plans — includ- 
ing the adoption of a new savings plan 
One day after one of these meetings, 
we were surprised to have a secretary 
who had been working on the plans 
say she didn’t understand the savings 
plan even after typing, proofing, and 
reading all of the announcement ma- 
terial. As a result of that conversation, 
with union permission, two-hour con- 
ferences were held to explain the plan 
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changes to every non-supervisory em 
ployee in the general office and at some 
locations. 

As a result of such efforts we have 
about 95 per cent of the eligible em- 
ployees enrolled in our savings plan 
and over 80 per cent are buying com 
pany stock with all or part of their con- 
tributions. Eight out of 10 are contribut- 
ing Six per cent of their gross earnings 
each pay period to the savings plan 

Today, these employees may have a 
fairly good understanding of the funda 
mentals of our savings plan. However, 
that is no assurance they will under 
stand the plan as well 5 or 10 years 
from now when they wish to make a 
withdrawal or take other action under 
the plan. 

Oftentimes, a problem under a bene 
fit plan can be resolved in favor of the 
employee or the company. Who should 
get the break? 


5. DOUBT SHOULD FAVOR EMPLOYEE 

If there is reasonable doubt as to the 
interpretation of a plan provision, re 
solve it in favor of the employee 

For example, under the law a vet 
eran is guaranteed reemployment if he 
makes application to his former em- 
ployer within 90 days after being re 
leased from military service. One vet 
eran made application for restoration 
91 days after the date of his military 
discharge. Why? He was repairing his 
parents’ home and had miscalculated 
the number of days. He was reinstated 
to employment because of these ex 
tenuating circumstances 


6. USE CONSULTATIVE APPROACH 

Sooner or later there will come a 
time when you will have to change the 
benefit plan. In recent years our benefit 
plan package has been revised about 
every five years. When that happens 
attention has to be given to 

1. Plans being offered by other com 
panies, particularly those in the oil in 
dustry. 

2. Level of charges being made by 
local hospitals and doctors, cost of lis 
ing, etc. 

3. Earnings of the employees at a 
location and how much they can afford 
to contribute or want to contribute 

4. How 
with losses being sustained 

5. Whether benefits should be added 
on a piecemeal basis or should the en- 


current benefits compare 


tire benefit plan package be reconsid 
ered in the light of changing conditions 

At this point, an element of research 
enters the picture and this calls for 
imaginative thinking on the part of the 
employer, the unions, and the insurance 
carriers. 

The best approach in construction of 


a plan is the consultative approach. Ask 


the managers at your locations and 


the personnel men to tell you what 


changes are desirable. Your local pel 
sonnel managers and supervisors Can 
give you excellent suggestions about 
benefit plan changes, if you will listen 
to them. They are aware of what other 
companies in their operating area are 
doing to get their money’s worth out 
of the benefit plan package They 
know the psychological make-up ot 
their own employees and about how 
far and how often you have to make 
changes in the benefit plans 

ardless of what your benefit plan 
package may contain, a survey of you! 
people will pay off when you are con 
sidering revising or adding to the pro 
gram. Cost of the survey to you will 
be very slignt You'll get these hidden 
advantages which are probably more 
valuable than the changes suggested by 
the survey results 

Your people will Anow thew 
opinions were considered in actions re 
lating to their welfare 

They like to see concrete 
Sfances where what they sug gest 
deemed good enough to be adopt d 

They like the chance to blow of 
steam by telling off the boss 

They like to be thanked by the 
company. 

The unions enjoy 


help sponsor a project 


7. KEEP THE PLANS SOLD 

Usually when an employer installs a 
benefit plan he makes quite a splash 
when introducing it. He probably spent 
a lot of time selecting the right plan 


proper amounts of coverage, and the 


f 


He also tried, in a careful 


best carrier 
modest sort of way, to impress his em 
ployees with what was being offered 
Chen, he has a tendency, because of the 
press of other work, to wash his hands 
of the whole matter 

Just how can we go about promoting 
and selling the plans. Many techni 
ques can be used. You could publish 
a letter from a grateful widow as to 
what her late husband's group life in 
surance means to her and the children 
You could publish an article on how 
long it takes an employee to accumu 
late a share of stock under the savings 
plan. You could publish figures on the 
enrollment in each plan and the num 
ber of claims paid, the number of re 
tirements granted, etc 

These are formal, impersonal ap 
proaches. There are ways of personaliz 
ing the benefits. You can, through good 
personnel handling, get your employees 
to become your own best salesmen for 
the plans. A visit to a hospitalized em 
ployee whose bills will be largely or 
wholly taken care of by your group 
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WINSLOW 


Fulti-Flow 


FILTERS 


Case History Report No. 34 Shows Why Engines 





Protected by WINSLOW FILTERS Last Longer 


Three 1,750 Nordberg Diesel engines have been operating 
more than three years on the Kamloops pumping station 
of Trans Mountain Pipe Line Company. Although these 
engines are burning crude fuel, the protection of Winslow 
Full-Flow Filters for both lube oil and fuel has made pos- 
sible a record of performance and economy equal to that 
of engines burning refined fuel. At the left is one unit in the 
specially designed two-pass system for fuel filtration. 





20,000 HOURS OPERATION=—Parts Replaced ONLY $300 


After 20,000 hours operation in a three-year period, the first 
CP* FILTRATION Nordberg Diesel in a Trans Mountain Pipe Line station was 
i recently overhauled. In spite of the use of crude fuel, and diffi- 

ee ' cult operating conditions, the engine was in such good condi- 

dicutiie ant designed tion that only $300 worth of replacement parts was required. 
to continuously self- This is another striking example of the long engine life and the 
adjust the pressure substantial savings in overhaul time and replacement costs 
se say Sg ey = when dirt, acid, moisture and other impurities are removed by 
of filtered oil without Winslow Filters. Standard or special installations of Winslow 
opening by-pass valves. Full-Flow Filters can give you equal engine economies. Please 


his is accomplished write for complete information. 
through the dual flow 
capacity, with two 
types of material. 








CP* is fully protected by patents and trademarks 


VYLLMLGOLY ENGINEERING & MANUFACTURING COMPANY 


4069 Hollis Street, Oakiand, California 








INFORMATION ON 
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Here’s what you get with 
KENNAMETAL’ 
BALLS and SEATS 


Exceptionally 
High Resistance to 


® Fluid Cutting © Wear © Corrosion 
® Electrolytic Action 
® Ball Pounding ® Ball-on-Seat Shock 


If you have a problem well, or just want 
longer life, less pump downtime, ask your 
pump service man to install Kennametal 
API Balls and Seats. They will cost you 
less in the long run. KENNAMETAL INC., 
Dept. PE, Latrobe, Pennsylvania. 
*Trademark 
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hospital plan ts a logical place to start 

The planting of idea in his 
mind along the following lines may be 
It’s bad 
In fortu- 
Our group 


some 


certainly too you 


effective 


have to be here, but isn't it 


nate that you're covered by 
you won't have 
most of the bills” 


back to 


hospital plan so that 
to worry about paying 
When 


have a good opportunity 


job you'll 
the fel 
works 


you get the 


to let 


ows know how the thing really 


When a union buys a group plan o1 


forces an employer to buy one, 


usually brags members 


openly to its 
An employer cannot pat himself on the 
back quite so vigorously, nor can he 
appear to be too paternalistic 

Even though we are convinced that 
the employee understands every provi- 
hh en 


sion of any plan in whic e is not 


rolled, we must never give up trying to 


enroll him. Interview him at least once 
Iry a different approach each 
| make the 


will 
requires not only a 


a year 
time and he 


proper decisior It 


eventually 


complete knowledge of the benefit 
plans, but understanding 
There 


on us, particularly if one of these events 


is tremendous responsibility 
eeccurs 


1. The 


} 
family practically 


death of an emplovese leaves 
destitute because 
failed to enroll in the group life in 


HM h WY uld 
Whom 


his family 
muld the neigh 

1) 
is hurdened with 
tal bill 


nospitai 


an 


cnormous hecause of the 


of the empilovee to ¢ nroll im the 


failure 
medical 


ed before. We 


hospital and m 
plans. This has 
shouldn't let it h 


3. An employee retires 


group ajor 


happen 
appen agau 

at age 65 and 
from soc ial SECU 


, ’ 
nas oniy the incon 


’ ’ ’ 
rity to live on because he failed to en 


rollin the 
The effect of disabled 


retirement nd Savings plans 
older workers 
existing on relief payments or other 
charitable sources alienates the good 
will of many people in communities. It 
is in handling these cases that industry 
can be vulnerable to public criticism 

the working life of em 


a single employer, there 


Over an 
ployee with 
takes place 


responsibilities from himself to his em 


1 subtle transfer of moral 
ployer for his well being and security 
We this 
sound but it has been accepted as a 
condition by many influential minds of 
our time, in business and government 


are not saying is right and 


I'ry as we might to return to other 
times when self-help was the accepted 
practice, the trend has been towards 
depending on others, either the em- 
ployer or the government. Our 
ernment’s policies and practices have 
intensified this trend 

You can’t depend on your benefit 
plans to sell themselves, even though 
they stand ready to be one of your big- 


gOvV- 
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to fill it? This requires not super sa 


ma 
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dependents MK 


t assets in developing and maintain vho resolve 
employee You've g 
ir employees the bookcase 


1't you sell them a book every month 


these probien 


morale ven sight of u lany Opportunities t 


why efit plan administr 
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safety record 
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welfare of each emplove 

ut get hurt 

concept has done mor 
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Conclusion f safety slogans, gu 
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Over One Million Feet of... 


KRALOY 


in 


Wa 


For 


atior 


and 


specifications for al 


Iu m tion measures 


many of the Perhay 
' 


irritations that disturb employe same philosophy t 


good admiunistrat 


sonnel, but cure is dramatic 


part of management pe! 


ause in the rush of the day's work roleum industry 





HIGH-|IMPA( 


PVC PIPE 


oil-country use today 


Kraloy Pipe is Sold Only Through 
Qualified Supply Stores 


rehouse stocks and sales represe 
Great Bend, Kansas 
Robinson Oilfield Specialties 


616 Main St 


Houston, Texas 
The Mott Company 
719 McKenney 


Tulsa, Oklahoma 


The Becker Sales Company 
2837 Sands Sprine Ra 


case histories of actual Kraloy 


$, COSt Comparison tables betwee 


other pipe. plus detailed instructi 


field uses, write tc 


KRALO 


4720 East Washington B 


plastic pipe co., ine. 
evard, Los Angeles, Calif 


Subsidiary of the Seamless Rubber Co., a Rexall Drug Co. Subsidiary 


NFORMATION ON 
SEE READER SERVICE 


FOR FURTHER 
ADVERTISED PRODUCTS 
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gets heap big run 


of 120,000 ton-miles from one 7500-foot 
Tiger Brand Wire Rope 


This is the best ton-mile record made in the Eola Field 
according to Mr. E. J. Stufflebeam, tool pusher on the 
Big Chief Drilling Company’s Rig No. 29 in Garvin 
County, Oklahoma. He goes on to say, “I’ve run experi 
ments on various lines, including high strength, but 
we've got better runs from Tiger Brand than any other 
ropes we ever used. One reason is that American Steel & 
Wire sends a field man around who checks what is hap 
pening and offers good suggestions on how to improve 
wire rope life.” 
The wire rope used on this rig was American Tiger 
Brand, 1!4,-inch, 6x19 Monitor Excellay with wire core 
the best drilling line you can buy. Write for com 
plete information. 


AMERICAN STEEL & WIRE 
DIVISION 
UNITED STATES STEEL, GENERAL OFFICES: CLEVELANE HiC 


beam, too! pusher, check a piece of wire rope for wear after the COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
120,000 ton-mile run UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


zs ra USS AMERICAN 
io | TIGER BRAND WIRE ROPE 
* ss @ Lxcelliy Cieformed 


American Steel & Wire 
Room 6E-57, Rockefeller Building 
Cleveland 13, Ohio 


Joe Blackman, American Wire Rope Specialist, and E. J. Stuffle- 


Rush me one free Tiger Brand Ton-Mile Calculator 
Have your representative call to show me how this 


culator can help me cut line costs 
Name 
Firm 
Address 


Drilling was tough in this area and vibration severe, but the 
Tiger Brand lines withstood it without trouble. City & State 


UNITE OD 22t mF &:Ss jm me ee 


THE PETROLEUM ENGINEER, May, 1957 FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERVICE CARC 





MILLION DOLLAR DIVE... 


Orr CaLirornia a geologist-frogman dives deep and other methods to locate more oil to satisfy 

to the ocean floor in search of petroleum-bearing the ever-increasing world demand 

rock for Texaco This work is ust one phase ot Texaco’s multi 
If successful, America’s oil reserves mav be million dollar program to produce more and finer 

richer by millions of barrels petroleum products for the transportation, rubber 
On five continents Texaco oil explorers are using petrochemicals and plastics industries...an invest 


aerial surveys, artificial earthquakes, soil ana’ <!s ment in the future 


THE TEXAS COMPANY 


Progress ...at your service 
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OTM HAS GROWN 


Thirty-eight years ago OTM 
employed 3 workers using 4,000 
square feet 


Today OTM 


BETTER FLANGES 


OTM CORPORATION 


P. 0. Box 19296 Phone UN 2-6643 
HOUSTON 24, TEXAS 


For the name of your nearest 
OTM™ distributor call 


ODESSA Tu 


LSA 
3110 Blossom Lane P. 0. Box 1776 
Phone-FEderal 7-7596 Phone-LUther 55182 
NEW ORLEANS NEW YORK, N.Y 


316 Claiborne Towers 
Phone -RAymond 7721 DALLAS, TEXAS 


LOS ANGELES, CALIF DENVER, COLO 


a 
“Rec, " 
os, OF SUBSTANTIAL ANP 
<Sad 


OTM CORPORATION 


HAS GROWN 


t'e1e 'es7 














OTM1'sS continuing expansion is based on 
GUARANTEED FLAWLESS PRODUCTS AND COMPLETE CUSTOMER SATISFACTION 
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. Excess Flow Valve (Flowing Well 

. Electrical Pressure Switch (Hi or Hi-Lo 
Shut-In on Pumping Well 
. Pneumatic or Electro-Pneumatic Shut-in 
Valve (Hi or Hi-Lo Shut-In on Flowing Well) 
Electro-Pneumatic Shut-in Valve (Hi or 
Hi-Lo Shut-In on Pumping Well 

3-Way, 3 Position Header Valves 
Production Separator 

Metering Separator 

Sampler W/ Containers 

Emulsion Treater 

Hi-Level Detectors 

Tank Fill Valves 

Pipeline Valve Switches 

Well Flow Controller 

Well Test Controller 

Battery Controller 

Strip Chart Recorder 

. Integrating Flow Meter 

Plug Valve Actuators 

Rerun Pump 

Gas Back Pressure Valve 
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FILTER & REGULATO ~~ eS] 
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Wellhead Shut-In Control Assembly 
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Is the name BS&B has given to its 
Automatic Control Systems which per- 
form the following functions: 

1. Wellhead Shut-in 

2. Well Testing and Data Recording 

3. Well Flow Programming 

4. Tank Switching 

Figure 1 typifies an automatic lease 
with PHANTO-PUMPER controls. The 
“nerve center” of any BS&B PHANTO- 
MATIC Lease System is the group of 
electrical controllers numbered 13, 14, 
15 and 16. 


AUTOMATIC WELLHEAD SHUT-IN EQUIPMENT 
. will control any combination of well 

flowing or pumping conditions. Exam- 

ples of this equipment are: 

1, Excess Flow Shut-in Control Assemblies 

2. Hi-Low Pressure Shut-in Control Assemblies 
(Figure 3 at left) 

3. Motor Shut-In Pressure Switch Assemblies 

. Electro-Pneumatic Motor Shut-in Pressure 
Switch and Control Valve Assemblies. 





EQUIPMENT auton 

sequence, and aut« 

the pipeline. Tanks « 
ction. If all t 
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ELECTRO-PNEUMATIC WELL TEST CONTROL 

EQUIPMENT. . . automatically controls well 

test programming, routes the flow 

through test equipment and records test 
data. Some of the equipment offered as 

a part of this system includes: 

1. Well Test Header and Manifold Assemblies 
With 3-Way Routing Valves and Master Lease 
Safety Shut-In Valve 
Electrical Well Test Controller With Strip 
Chart for Recording Well Test Dota 

. Liquid and Gas Metering Equipment, Includ- 
ing Complete Lines of Metering Separators, 
Metering Chambers, and Metering Treaters 

4. Liquid Sampling Equipment 

ELECTRO-PNEUMATIC WELL FLOW CONTROL 

EQUIPMENT ... automatically programs 

flow from wells by “stop-cocking” at a 

central header. Some of the equipment 

offered as a part of this system includes 
production header and manifold assem- 
blies with “stop-cocking” valves — or 
with 3-way routing and “stop-cocking” 
valves when combined with well test. 


PHANTO-SWITCHER ELECTRO-PNEUMATIC TANK BATTERY CONTROL 


ally fills all 
by-passes t 


controiler will automat 


Well Test and Well Flow Control! Manifold 


Ra Raiae 








For Complete Lease Automation From 

Wellhead To Pipeline — Including Wellhead 
Shut-In Control...Well Test Control... 

Well Flow Control... Automatic Tank Switching... 
Automatic Custody Transfer...Fluid Metering... 
Lease Safety Controls — All Packaged 

For Easy Field Installation! 





BS&B PHANTO-MATIC Lease Systems are 
packaged from a wide selection of equipment 
components, thoroughly tested under field 
operating conditions. These systems, when 
grouped according to function, fall generally 
into two primary classifications—PHANTC- 
PUMPER and PHANTO-GAGER. 


Is the name BS&B has given to its Automatic 
Control Systems which perform the follow- 
ing functions: 


1. Automatic Measurement and Recording of Tem- 
perature Compensated Oil Volume in Barrels 


. Automatic Measurement (or Automatic Sam- 
pling and Subsequent Determination) of Qual- 


ity and Contaminant 











Automatic Running of Crude From a Lease Into 
Connecting Pipeline in Accordance with Prede- 
termined Schedules on an Unattended Basis. 


Figure 2 typifies an electro-pneumatic, volumetric metering 
tank type automatic custody transfer system. This system is 
offered in various sizes as a skid-mounted assembly, with 
single or multiple metering and surge tanks. 


Fail-safe controls throughout the system insure that no oil 
will be lost in case of power failure. Oil cannot be introduced 


} 


into the metering vessel after the measuring cycle has started, 
nor can oil be removed from the meter tank (other than to 
the pipeline) after the top gage has been made and before 
the run is completed. 





For Further Information, Contact Your Nearest 
BS&B Representative—or Write To. 


Phanto-Gager 


LACK, IVALLS & RYSON, INC. 





Main Guide Posts for a 
GOOD MANAGER 





Develop personnel 











Develop organization 











Keep costs at an economic minimum 








Grasp significant technical advancements 


and their applications 








Maintain good employee and 


community relations 








John W. Newton 


A quick answer to the question of 
what is required of a manager was 
given me at an early age. 

I learned it quail-hunting in the 
rolling woods of East Texas. 

“Son,” my father told me one day, 
right after I'd shot at a quail and 
missed, “90 percent of all the misses in 
the world come from shooting at the 
bird.” 

The point, of course, is that you've 
got to lead the target. Constantly 
focusing on today’s problems — and 
today’s only—will most certainly leave 
you trailing tomorrow. 

Hence, forward-looking leadership 

-coupled with good administration 
—to my mind forms the very roots 
of good management. Leadership and 
administration may sound broad and 
all-encompassing, but the phrase pro- 
vides a good starting point for check- 
ing into more of the details associated 
with the expected accomplishments 

What, totally, is required of a man- 
ager? My guess is that you have a 
pretty fair idea of that. Scarcely a day 

Revised from a talk before the 29th Manu- 
facturimg Group Meeting, Socony Mobil Oil 


Company, Inc., St. Louis, Missouri, October 
4, 1956 
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without the 
worthwhile interpretative essays by ad 


passes appearance ol 
vanced students. Professional consult 
ants issue excellent studies and reports 
Reprints of addresses by qualified busi 
ness and industry leaders, informative 
panel discussions—communications of 
various types come before you con- 
stantly, all shedding light on the many 
facets of management 

The subject has not been neglected 
That fact made me say to myself 
“What can I add?” 

Well, for one thing, | reasoned, | 
am a manager. Almost a quarter of 
century in that position naturally rep 
resents considerable experience—much 
of it gained the hard way. With that 
in mind, it seemed that the most ef 
fective approach would be to mini 
mize observations on the theoretical 
aspects of management and to con 
centrate, observations 
chiefly derived from experience 

Here is a selection of the mat 
guideposts. Naturally I don’t think the 
list wraps up the subject once and for 
all. Indeed, it includes only what ap 
pear to be the items of principal in 
fluence. Both good and bad results 


instead, on 


have shown these items must receive 
regular attention to carry out the man 
agerial assignment 

Of course an effective manager must 
keep the overall picture before him 
constantly. He must have a detailed 
personal knowledge of the men and 
the major problems facing the organ 
zation. By active and up-to-date infor 
mation and appraisal of results gained 
through good communications wit! 
the plant’s key men, the manager cat 
property people 
ind future needs 

The manager must display penetrat 


evaluate methods 


ing curiosity and continuing interest 
He must demand that assignments be 
progressed and completed in orderly 
fashion. From this he should advance 
the following primary objectives 


Develop personnel. 

Develop organization. 

Keep costs at an economic mini- 
mum. 

Grasp significant technical advance- 
ments and their applications. 
Maintain good employee and com- 

munity relations. 


Let’s consider them, one by one 
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Develop Men 

First and foremost, a man who can 
levelop men possesses the major quali- 
fication of a manager! his is undoubt 
ediy imperative among objectives be 
ng considered by management daily 
for it is only through men that any 


yrojyected goal can be reached 


Organization depends on the mer 
that have been deve lope d 
Keeping costs at an economic mini 
mum depends on those men 
The grasp and evaluation of signifi 
cant technical developments de 
pe nda upor 
ind is there 


question that rela 


or hoth ployee and public 


depend upon properly 


developed 


mer 


So this task building of me 
s the Number 
of a manage It represents a man 


igers greatest | entia contridution 


responsibility 


to his company for compe 
' 


tent emendously 


people Ss 
ind don't recall a time when the 
supply exceeded 

Managers nould i ind af 
parently most realize that the 
shortage can be eased in part by in 
Sting upon organ zed attention to 
personnel programs. Well planned and 
capably idministered activities for 
raining, for utilizing known abilities, 
ind for correcting job-qualification de 
ficiencies have proved to be especially 
vorthwhile 

No matter how well-informed or 
vood the intentions, to me, success in 
developing personnel will depend upon 
the manager's ability to command sin 
cere personal respect and loyalty 
through vigorous leadership and fair 


treatment of his employees 


Develop Organization 

Good organization development at 
fects every level of job activity. Func 
tions, responsibilities, and authority 
need to be expanded or contracted, re- 
vised or restated, consistent with the 
shifts of emphasis on various activities 
1 doubt that the so-called static organi- 
zation represents accurate terminology 
because organizations change with 
changes in the character of the peo 
ple in them. By continual alertness the 
thoughtful manager can accomplish a 
great deal through the guidance of 
others, and through them help to in- 
sure that any such changes take the de- 
sired form and move in the right 
direction 

Measures of development include 
improved work performance, both by 
individuals and by groups; key posi- 
tions occupied by high caliber men, 
backed in depth by qualified replace- 
ments; Communications progressively 
bettered and effectively employed to 
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oordinate efforts of line and stall 
inits; policies adequately understood 
ind complied with 


Keep Costs Economic 

Comment on the cost-control ob 
ective doesn’t require an attempt at 
hair-splitting definitions of economic 
minimum. The manager should be ever 
conscious of the cost factors which are 
influenced by his deci 
sions. He must show this conscious 


mportantly 


ness through example. His regard for 
ill such factors will be in harmony 


vith essential purposes ol the enter 





The Author 
john Wharton Newton, vice president, dire 
or, and monoger of refining Magnolia Petro 
leum Company 
joined the com 
pany in 1914 
Only two yeors 
before, in 1912 
he hod received 
his degree 
chemical eng 
neering from 
Texas A&M Co 
lege. He ha 
held his 
position since 
1938 
Outside of 
his highly commendable work as head of his 


present 


department with Magnolia, he has been a good 
tizen of Texas and a strong member of the 
petroleum industry fraternity So for as Texo 
s concerned, he is president of the Lower 
Neches Valley Authority ond is a member of 
the Texas Commission on Higher Education. He 
s a member of Tau Beta ?i, an honorary society 
for engineering graduates who are outstanding 
n industrial and public relations activities. He 
was the first president of United Appeals 

In the petroleum industry he served during 
the wor as chairman of the refining committee 
of District Ill for PAW, and he has been active 
n American Petroleum Instilute and Notionoe 
Petroleum Council. At the present time he is 
chairman of the API committee on smoke and 


fumes 





prise. By his attitude, by his actions 
others will quickly note the weight he 
attaches to cost-awareness, and will be 
come his agents in working for low 
ered costs. This cost emphasis obli 
gates the manager to arrange for sys 
tems of control which enable direct 
easily-understood comparison of re 


sults, both the planned and the actual 


Understand Technical Advances 

Improvement of methods, products, 
and equipment ordinarily moves for 
ward at the pace that associates inter- 
pret as being in accord with the man 
ager’s feelings. His is the duty, there- 
fore, of creating wide interest in, and 
requiring adherence to, steps that will 
steadily advance efforts to become 
well informed on the application of 
appropriate technical developments 

It is the manager who is expected 
to lead in stimulating betterment pro- 


posals from all segments of the organ 

zation; it is he who should be ready 
to counsel others on the importance of 
striking the proper balance between 


what is needed and what is limiting 


Maintain Good Human 
Relations 

And, finally, let us conside 
matter of maintaining the good kind 
of employee and community relations 
Immediately there comes to mind the 
point that satisfactory employee rela 
tions is complementary to the atta 
ment of satisfactory community rela 
tionships. | don’t mean to imply tha 
t manager whose company has out 
standing employee relations may relax 
while community relations grow bette: 
and better. He must work at being 
good neighbor. He personally must! 
Strive to win the desired position and 
hold a constructive and a respected 
role in community life for the plant 

operation he heads 

Relations within and outside the 
business must be worked at continu 
ously, and it is true that good ones 
with employees provide an extremely) 
mportant stepping-stone to good ones 
From the mai 


agers viewpoint, here, again, is under 


with the community 


lined the requirement for extraord 
nary skill as a leader; here again Is 
expected great competence as a morale 
stimulator. These are qualities that fos 
ter superior accomplishments and help 
immensely to cultivate and preserve 
the best of relationships among men 
be they fellow emplovees or fellow cit 


zens, or both 


Major Factors 
Men, organization, costs, technical 
change, and employee and community 
relations are the five bench marks | 
have referred to. They are, it strikes 
me, the marks of major significance to 
managers who must determine how 
best to perform their assignments ef 
fectively. They form the fundamentals 
from which spring the definition earlie: 
Leadership 
leadership that 
inspires others to work harmoniously 


viven of a good manager 
and administration 


toward predetermined objectives; ad 
ministration that systematically aids 
the work progress of those so inspired 

Even the most general description 
of duties and responsibilities readily 
shows that the successful manager is 
expected to do many things. To you 
who are members of the management 
group, this is neither new nor surpris 
ing. But among those many things re 
quired of any manager is one I would 
mention particularly in closing. It is 
that you are expected to like not only 
the excellent opportunity which the 
job presents, but the challenge as well 


*** 
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MOST COMPLETE 
MODERN LINE... 


' 


| — 


Featuring union type, body-bonnet 
joint. %” to 3”. 125, 150, 200, 300 and 
350 WSP; 200 to 2,500 WOG 


DURABLE AND SAFE... 29 TYPES, 9 TRIM VARIATIONS ... 


CAST STEEL 


’ 


=" FIG. 3002 FIG, 1572 FIG. 1140 FIG. 124 f 
Includes end-seated seat rings for streamlined flow 
and longer service. 1%” to 16”. 125, 150 and 250 WSP; 
175, 200, 400 and 500 WOG. %” to 4” U-Bolt gates. 


Excellent for higher temperatures and 
pressures. 2” to 16”. 150, 300 and 600 Ib. 
primary pressure series. 


TRIPLE-SEALED 
1000 BRINELL AGAINST LEAKS... 


DURACASE TRIM... 
LUBRICATED Write for the OIC 


PLUG VALVES valve cross refer- 
FORGED STEEL f ence booklet. It 
i compares valves of 
~— 15 manufacturers. 
- Request also new 
specification litera- 
ture on the valve 
lines of your choice. 
FIG. CR-212 


Exclusive design ends THE OHIO 
shank leakage, holds adjust- INJECTOR 
ment, reduces maintenance, COMPANY 
%” to 12”. Iron, 175 psi to 

800 psi working pressures. Wadsworth, 
Cast steel, ASA 150 Ib. and Ohio 

300 Ib. pressure classes. 


FIG. 1021 FIG. 1321 


Extra-hard, duracase trim, plus your choice 
of bolted or union type, body-bonnet joint. 
%” to 2” gate, globe, angle, check; 600 Ib. 


primary pressure series. 


A i VES FORGED & CAST STEEL, LUBRICATED 
PLUG, BRONZE & IRON VALVES 
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Speeds oil field maintenance 


Consider what the high-speed 
mobility and extra capacity ot this 
Koehring 205 truck crane can mean 
on your scattered lifting and mate- 
rial handling work around refin- 
eries, yards, booster stations, drill 
sites, etc. It travels anywhere a truck 
will go — drives 30, 40 miles, or 
more, in less than an hour's time. 


Unrestricted travel 


Axle-load distribution of the 205 
truck crane conforms with street 
and highway regulations in most 
areas, even when carrying 25-foot 
boom over the steering end. Over- 
all width is 8 feet. 


With one of these mobile cranes on 
hand, you're equipped to lift any 
load up to 15 tons (based on con- 
servative 85° rating). For high 
lifts, the pin- or butt-connected 
crane boom can be extended from 25 


construction 


to 70 feet. When extra reach is 
needed, 15 or 30-foot jib can be 
added to 65-foot boom, for a maxi- 
mum 95-foot boom-and-jib. 


% to %-yard bucket 


Heavy lifting capacity and stabili- 
ty of truck mounting increase the 
205’s work capacity with every at- 
tachment. It handles 42 to 44-yard 
clamshell bucket on a wide work 
radius — speeds stockpiling, load- 
ing and unloading of coal, chemi- 
cals, and other bulk materials. 


When there’s excavation to be done 
for new installations, foundation 
footings, truck-road maintenance, 
drainage, plant pipeline systems, 
the Koehring 205 readily converts 
to dragline, '2-yard shovel or hoe 
— earns extra savings for you. It's 
also profitable for “spare-time” 
rental service to local contractors, 





material-handling 


cities, and neighboring industries 
if you like! 


Take your choice: 


To suit your working conditions, 
this Koehring 205 is available on 
a choice of truck, Cruiser", or 
crawler mountings. Better see your 
Koehring distributor about it soon 
— or write us for more informa- 
tion. Other Koehring sizes up to 
95 tons or 3 yards also available 


FOR FURTHER NFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARL 
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Created for military functions in World War Il, operations research was coaxed 


into business and industry as a method of solving company problems. There 


is some confusion as to the real meaning of OR so here we present 


A Many-Splendored Definition of 


OPSEARCH 


MANAGEMENT has come up with 
many new methods or techniques since 
the end of World War II 
different forms of management the 


overall administration, engineering o1 


These cove! 


research management, and operational 
management. One 
method that has for the first time been 
applied to management is called “Op 
erations Research.” Within recent years 
this type project has received consider 
able attention all the way from top to 
middle management. 

Like automation when it first en 
gaged the attention of the post-war 
business world, operations research has 
many definitions. Perhaps it will be 
clarifying to collect in one spot a num 
ber of these so we can quickly get 


interesting new 


multi-faceted view which should help 
us to a better understanding of OR 

4 book, “Operations Research \ 
Basic Approach,” published by Ameri 
can Management Association and 
edited by Elizabeth Marting, has eight 
authoritative authors, each with his 
own definition of OR 

John W. Pocock, partner in Booz 
Allen and Hamilton, of Chicago, gives 
this definition: 

Operations research 1s a scientific 
methodology analytical, experimen 
tal, quantitative which, by assessing 
the overall implication of various alter 
native courses of action in a manage 
ment system, provides an improved 
basis for management decisions.” 

Mark C. Lewis, in management con 
sultation services with Geneal Electric, 
says “the managerial challenge” defines 
an attitude rather than operations re- 
search. “There is an increasing aware 
ness among managers of the validity 
and usefulness of what might be called 
the scientific method,” he explains 
“There is an increasing willingness on 
their part to accept the risk of invest 
ment in the resources, energies, and 
skills needed in carrying out this work 
This willingness, I believe, is born of 
the recognition that only by such sys 
tematic study that is, the utilization 


*Subsidiary of Westinghouse A Brake C 
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of research methods and attitudes 
can they hope to keep the job of sim 
plifying the work of managing in pace 
with the growth in complexity and 
scope of the business enterprise 

In his excellent survey of the entire 
question Glen D. Camp, consultant to 
the president ol Melpar Inc de 
scribes the two words separately Op 
erations, he says, is any activity wu 


which responsible authority utilizes 


available human and material resources 
to accomplish a specific 


Therefore, he continues, operations re 


purpose 


search becomes a science of general 
zed strategies and tactics —or more 
briefly, “research on operations.’ 

In getting a feel for operations re 
search Thomas M. Ware 


tive vice president of 


idministra 
International 
Minerals and Chemicals Corporation 
describes the real function of opera 
tions research as that of placing in new 
perspective the relationship of the parts 
to the whole, which brings into play 
scientific approach 

[ like the abbreviated term that 
found its way into OR discussions 
Opsearch,” states Ware To me it 
stands not only for operations research 
but for optimum search. And it also 
stands for opportunity search.’ 

American Machine and Foundry 
Company has an operations research 
group headed by Oscar A. Hoffman 
He reports that the work of the group 
is divided into three categories: (1) 
Laboratory management, (2) Consult 
ing On engineering projects, and (3) 
Contract work. In laboratory manage 
ment he points out that one of the dif 
ficult things is to know what data 
might be useful and then find them. In 
the second category the operations re 
search are essentially acting as con 
sultants to engineering activity. Con 
tract work is to make an analysis of an 
operation for a potential customer wh« 
needs help with writing development 
specifications 

A comprehensive definition is given 
by Robert M. Smith, editor of Office 
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VUanager 
ssue He 
operations 
pply the 
cal science 
company ind D\ 
ictivilies and 
that com; 
It Cause 

the company 
the ICLLONS ind 
place in the physica 
n some kind of ca 
presumably can 
ictions of a small ent 
n its economic univer 

Said A. W. Swan 
Operational resear 
gation of problems 
igement using 
methods are approp! 
n recommendations \ 
cutive action 

\ good Case ¢ 
nation 1s 1\ 
iutomatic devices. Ope 
however, is a mathematic 
plied for the first time 
ministration. Techniques in science 
used to make business decisions 


some cases it has been very successf 


p ill ahead dur 


ing which information must 


but there is a long, hard 


lected and then patterns of reg 
drawn from the collected da 
s reduced to a mathematical 
Probably the greatest boost 

erations research has beet given by 
the use of new giant computers Man 
igement problems which could not be 
done by hand computation in a reason 
ible length of time can now be solve 
quickly after they are fed into a mod 
ern computer. In operations researc 
we have a new approach to manage 
ment problems one that promises 


i larger proportion of success in solving 


the present-day complex business and 
ndustry operations. Part of its presen! 
fascination is in the fact that it ts 

fresh approach that inspires the imagi 
nation in what has been routine op 


eration *x** * 
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BEAIRD-INGERSOLL-RAND Packaged Compressor Plant 





Economical Exnan - 
PACKAGED UNITS 
ADDED TO 
STATIONARY 
COMPRESSOR 
INSTALLATION 


@ , THE J. B. BEAIRD COMPANY, INC. 


PACKAGED 
COMPRESSOR PLANTS Shreveport, Louisiana 


SHREVEPORT, LOUISIANA e §S 
Midland, Tex e New Or 


Doyesyos1 PER HORSEPOWER INSTALLED Los An forn e 





harly.Amertcan Otl Man 


lhe American Indian 
to which should be 
\met Ca 


lrue, it was Colonel Edwin Drake, who, in 1859, 


brought in the first oil well But long betore, ti 
American Indian had learned to skim oil off certan 
streams that Howed through Pennsylvania 
lo the Indians, oil was medicine and althoug!l 
their precise medicinal use may not always hav: methods, and multimil 
been appropriate, their idea was sound tor toda More importantly, the 
oil is actually an ingredi nt in many drugs series of pe troleum “firsts” now offered 
But far overshadowing its use for drugs and by come from Cities Service for as America 
products is the use of petroleum to power a growing so grows Cities Service, for nearly half a cent 


America a oe petroleum in the form of natural gas le ier in ol progress 


CITIES () SERVICE 


FOR FURTHER INFORMATION N 
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Executive-students selected 
for uniform status and 
diversification of industry, 
specialization and location 
.. this heightens interest in 
12-week course for 50 


executives at Stanford 


Di RING World War Il Stantord 
California) University’s Graduate 
School of Business launched a series of 
full-time, 12-week courses for mature 
business executives under the auspices 
of the Engineering, Science, and Man 
igement War Training Program. After 
the war the heavy influx of Gls which 
overloaded faculty and facilities pushed 
the executive development program 
nto the background. It was not until 
1952 that the project began once more 

Ihe Stanford Executive Develop 
ment Program is built around the fol 


lowing objectives 


To develop an expanded con 
sciousness of the politi al econom 
ind social influences which affect the 
onduct of business 

lo de ve lop atop management per 
spective, an aptitude for considering 
problems from the view point of the 
company as a whol 

To develop an acquaintance with 
im appreciatior f other depart 
mental functions, a breadth of vision 
heyond the scope of the executive's 
wr area or a f vil\ 

To deve lop increased « ompetence 
in the individual's own field of spec 
ialization 


To de ve loy 


the use of hasic management tech- 


idded proficiency in 


niques 


There are 10 courses comprising the 
program, which are: Managerial ac- 
counting, personal development, statis 
tical controls and forecasting, man 
agement of distribution, personal rela 
tions, financial management, top man 


Professor Holder lirector, Executive De- 
velopment Progra Stanford University, Stan 


rd, California 
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Informal Discussions KEY to Program 


Paul E. Holden 


agement, employee relations, legal and 


social relations, and business govern 
ment relations. The program runs eight 
weeks from late June to the latter 
part of August. Deadline for receiving 
ipplications is April 1 of each year 

Enrollment in the course is limited 
to 50 executives. This permits class 
sessions to be conducted in a true semi 
nar fashion, with discussion primarily 
by the student-executives; the instruc 
tor functioning essentially as a discus 
sion leader. Average age of the partici 
pants so far has been about 45 years 
with an average length of business ex 
perience about 24 years. Average sal 
ary runs between $18,000 and $20,000 
a year, exclusive of bonuses and othe 
supplementary Compensation 

There are no academic prerequisites 
for admission and only about 60 per 
cent of the executives who have at 
tended the course have a college or 
university degree 

Ihe executive-students are nomi 
nated and sponsored by their com 
panies and they receive full salary dur 
ing their attendance and are covered 
for other expenses. Selection of parti 
cipants is done with a view to providing 
a certain level of status on one hand 
and on the other, diversification as to 
industries, field of specialization and 
geographic location. The San Francisco 
Bay area contains a wide range of in 
dustrial and commercial activity and 
the group has the opportunity to visit 
outstanding companies where top 
executives discuss management 
problems 

The student executives are required 
to live on the campus in one of the 
men’s dormitories. This allows infor 






















mal discussions in the evening am 


added values derive from close and cor 


tinued association in conferences and 
bull sessions 

No examinations or written repo 
ire required The daily work load cor 
sists of five hours class session and af 
proximately the same in class prepara 
tion. This is in addition, of course, t 
the informal discussion sessions hel 
n late afternoons, evenings 
weekends 

Once each week a guest speaker, wh« 
s a leading executive, takes dinner wit! 
the group and meets for a three-hou 
post-dinner session in the lounge of th 
dormitory 

The cost for the eight week pre 
gram is $1600, which includes a tuitior 
fee of SYUD, a charge of $150 for books 
and materials, and a charge of $550 fo 
room and meals 

There are recreation facilities at 
nominal fee on the campus and the 
summer program of the university in 
cludes concerts, lectures. and dz! 
matic productions 

Among the 15 members of the ad 
committee for the Stanford 
Executive Development Program aré 
two oil company presidents, T. S. Peter 


Visory 


son, Standard Oil Company of Cal 
fornia, and R. L. Minckler 
Petroleum Corporation 


Genera 


Of course, training and developmen 
of key personnel has become one of the 
vital problems to be faced by top level 
business management. Interest in the 
Stanford program has shown that man 
agement, itself, is vividly aware that 
action must be taken to prepare execu 
tives for advancement to more im 
portant responsibility x** 
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MANHATTAN 
PROJECT 
TO THE 

U.S.S 
SEAWOLF 


f\™ 
WHAM 


xD 


’ 
\ae 
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CATAWISSA 

PERFECT SEAL UNIONS 
HAVE HAD A PART IN 
EVERY APPLICATION OF 


POWER 


Photo courtesy of General Dynamics Corp 


LAUNCHING THE U.S.S. SEAWOLF at 
Groton, Conn., marked the development of 
the second atomic powered submarine built 


for the U.S. Government 


Catawissa Valve 


& Fittings Co. is proud of its role in the 
project as major suppliers of Forged Steel 
Pipe Unions for the “Seawolf” — another 


repeat order in the atomic field... 
positive of satisfactory service! 


SAFETY IS A “MUST” 


From the original “Manhattan Proj- 
ect” to the U.S.S. Seawolf (and other 
unannounced atomic developments in 
private quarters), Catawissa Perfect 
Seal Pipe Unions have been specified 
to handle the extreme pressures in- 
volved. These are examples of “the 
toughest jobs’, where absolute safety 
is a “must”! 


3-TO-1 SAFETY FACTOR 


One of the many extra value features 
of Catawissa Unions is in the very 
design itself —a design which gives 
each union a 3-to-1 safety factor 
Catawissa 3000-lb. service unions, for 
example, are tested to 9000-lbs.; 6000- 
lb. service unions are tested to 18000- 
Ibs., etc. 


This point of superiority, plus expert 
workmanship and 40 years of expe- 
rience, make Catawissa Forged Steel 
Pipe Unions and Swing Check Valves 
the best buy for rugged, trouble-free 


proof 


service wherever dependable 
formance is required 


PERFECT SEAL SEATING 


Another 


Catawissa 


sures a 


ALL PRESSURES, TEMPERATURES 


The Catawissa line is the most com- 
plete line of unions on the market— 
regular or special! They're hot forged 


from solid bars of AISI Spec 
steel, and meet the requirements of 


ASTM Spec. A-105, Grade 2 
YOU CAN TAKE THE GUESSWORK 
OUT OF PIPING PROBLEMS 
. specify CATAWISSA Perfect Seal 


Pipe Unions & Swing Check Valves 
@ AT YOUR FAVORITE SUPPLY STORE @ 


C-1026 


CATAWISSA VALVE & FITTINGS CO. 
CATAWISSA @ PENNA 


per- 


exclusive is its 
Ball-to-Angle seat design, which as- 
Perfect Seal even when the 
two pipes joined are not in alignment. 


VVVVVVVVVVVVY 
LAUGH with BARNEY 
AAAAAAAAAAAAA 


Rastus was talking to tl 


the delivery of his 13th child 

Rastus,” the doc told him, fandy 
shouldn't have any more children if 
she does she might die 

Yassur,” Rastus promised 
anymore babies ll 
that tree over yonder 

About 10 months later the doctor 
back to deliver the 14th baby 

*“Rastus,” he asked, “do you rememb« 
what you promised me the last time | wa 
here?” 

Shore do, doc, I took my rope and a 
Made a noos 
“ad and was about t 


asked myse 


ve doctor after 


hang my 


ladder over under that tree 
and put it over my he 
jump off the ladder when I 
a question Rastus, is you sure you 
hanging the right man” [| couldn't be 
sure, so I climbed down 


Sign on Florida highway: Ke 
Green Bring Your Money 


The man who invented 
should be a happy mar 
been made on it 


A gang of pipeline construct 
were way out in the country w 
discovered they'd left their shovels at the 
foreman’s shack. They phoned their fore 
man about the trouble 

He replied I'll send the 
right away by truck 
until they get there.” 


shovels o 
’ 


Lean on each ot 


‘ 7 


After getting her divorce the actres 
paused on the courthouse steps before the 
assembled reporters. When one asked 
how do you feel?” she replied 


‘l feel like a new man 


While visiting a rig a man saw a bea 
ful nude woman running through the pas 
ture. Then three men in white jackets 
came running up. They asked if he had 
seen the woman. He replied “yes,” and 
asked what it was all about. One replied 
She breaks out of the asylum ever 
once in awhile and we are trying to catcl 
her.” 

‘That's understandable, but why 
guy carrying that bucket of sand” 

“Oh, he caught her last time 
his handicap.” 


Some Indian chiefs recently went to 
Washington to protest new policies whic! 
would remove government protectior 
from their people. They were asked what 
they thought about the way their affairs 
were being handled. After a week of hear 
ings and visits to congressmen which ac 
complished nothing, one brave remarked 


Heap big fertilizer. No crop.” 

Progress is wonderful. Each year it 
takes less time to cross the ocean by plane 
and more time to drive to work 


’ ¢ ‘ 


Have you heard about the goat herder’s 
daughter who couldn't get married be 
cause she couldn't get anyone to stay with 
the kids? 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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May |-3—API Division of Production, 
Eastern district meeting, W am Penn Hote 
Pittsburgh, Pennsylivar 

May 6-8—API, annvai pipeline conference 
Cleveland Hote Cleveland Ohio 

May 6-8—American Geophysical Union 
38th annual meetina,. Netional Academy of 
Sciences, Washingt 

May 9-1 Conference on Managerial 


Control, spor by Institute of ” 2) 3 4, 1 87-1 > 
r P titute of Technology 

Moy |3-15—12th Purdue industrial Waste 
Conference, Purdue Memorial Union Build 
ng, Purdue niversity, Lafoyette, indiana rere. 6). 7-8 — » 

6—API Division of Refining, mid 

yeor meeting, Pe Sheraton Hotel, Phile 

jeiphia, Pennsylvoar 

sy 14.16—Industrial Nuclear Technol- CHEMICAL iceeod LO 2 

ogy Conference, sponsored by Armour 

Resear f ndot 7. 


} qd r 


American Right of Way Asso- 
ciation, 3rd oa af seminor, Con 
1d Hilton Hote } no 
May 16-17—API Division of Production, 
Pacifi Coast district, Biltmore Hotel Los 
Angeles, Califorr 
May 19-22—-Texas Independent Producers 
and Royalty Owners Association, | Ith 
ynnuol membership meeting, Galvez and 
Buccaneer hot« salveston, Texas 
May 19-23 ASME, oO and Gos Power Con 
ference, Kentucky Louisville, Kentucky 
May 20-22 ; f ast region spring 
onferenc rac University and Hotel 
Syracuse racuse, New York 
May 20-24—American Society for Testing 
Materials, 5th conference on Mass Spec 
trometry, Commodore Hotel, New York City 
23-24—The Seciety of Petroleum 
. AIME, 3rd annual joint meet 
Mountain Petroleum sections 
Northern Hotel, Billings, Montano 
Moy 27-28—Chemical Market Research 
Association, 31 meeting, Hotel Plaza 
New York. New Y k 
May 27-29-—Rocky Mountaia Oil & Gas 
Association, Cosmopolitan Hotel, Denver 
Colorado 
May 29-3!1—12th Annual Short Course in 
Gas Technology, Texas College of Arts 
and Industries, Kingsville, Texas 
June 2-6—Air Pellution Control Associa- 
tion, Golden Jubilee meeting, St. Levis 
Missour 





june 2-7—SAE, summer meeting, Chalfonte 
Haddon Hall, Atlantic City, New Jersey 

june 3-5—Petroleum Electric Power 
Associatien, annual conference, Herring 
Hotel, Amarillo, Texas 








june 4-6—Appalachian Underground 
Corrosion Short Course, Morgantown 
West Virginia 

June 6—Pennsylvania Grade Crude Oil 
Association, 34th annual meeting, Penn 
Sheraton Hotel, Pittsburgh, Pennsylvania 

June 9-12—AIChE, Olympic Hotel, Seattle 
Washington 

June 9-13—ASME, semi-annual meeting 
Sheraton-Palace, San Francisco, California 

june 9-14—API Division of Production, 
midyear committee conference, Muehlbach 


if LUBRICATORS 





201 BABCOCK STREET 


Hotel, Kansos City, Missouri 


june 10-12—Interstete Oil Compact Com- 
mission, midyear meeting, Canyon Hotel 
Yellowstone National Park, Wyoming 

We ~- oS - 


—=|- 
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WOME a Modern Fittings Package 


one more reason for specifying 


W-S FORGED STEEL FITTINGS 


W-S Forged Steel Fittings are now being 
shipped in strong, lightweight fiberboard 
cartons designed to make purchasing a 
pleasure. Shipments are made up of unit 
cartons packaged inside a larger rein- 
forced carton. It’s easy...and advanta- 
geous to order your fittings in packaged 
quantities. 
Here are additional advantages of the 
new W-S package: 
1. Compact and easy to handle. W, 
2. Ideal for neat, efficient stacking on —~ 
warehouse and stockroom shelves. ss 
Sealed against dust and moisture. 
Contents clearly marked on outside face of each carton, readily visible for 
prompt identification. 
The new W-S package is only one of many reasons why W-S Forged Steel 
Fittings are the most widely accepted by industry. 
Don't forget, too, W-S carbon steel fittings have the additional protection of 
their new blue synthetic coating. For detailed information on packaged lots 
.and for a copy of our new fittings. catalog, write today to W-S Fittings 
Division, H. K. Porter Company, Inc., Roselle, N. J. 


Sold Through Leading Distributors 
He» W-S FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 
FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARL 


june 12-14—Operations Research Confer 
ence, sponsored by Iilinois Institute of 
Technology, Illinois Institute of Technology 
Campus, Chicago, Illinois 

june!9-20—Western Petroleum Refiners 
Association, reaional technical industria 
relations meeting, Broadview Hote!, Wichito 
Kansas 

june 19-21—Asseociation for Computing 
Machinery, 12th annual meeting, Campi 
of the University of Houston, Houston, Texa 

june 23-27—Canadian Gas Association 
meeting, Jasper Park Lodge, Jasper, Alberto 
Canada 

june 24-28—American Institute of Elec 
trical Engineers, 1957 summer genera 
Sheraton-Mt. Royal Hotel, Montreal, Quebe 
Canada 

July 8-19—Industrial Statistics for the 
Process Industries, short course, spor 
sored by the Extension Division of the Ur 
versity of Oklahoma and the Chemical Div 
sion of the American Society for Quality 
Control, University of Oklahoma, Normar 
Oklahoma 

Aug. 26-28—Appalachian Gas Measure- 
ment Short Course, 17th annual, West 
Virginia University Moraantowr We 
Virginia 

Avg. 28-30—International Symposium on 
Gas Chromatography, Analysis Instr 
mentation Committee of the Instrument So 
ciety of America, Kellogg Center for Contin: 
ing Education, East Lansing, Michigan 

Aug. 30-31—Association of Desk & Der- 
rick Clubs of North America, annvo 
meeting, Hilton Hotel, Chicago, Illinois 

Sept. 3-5—Pacific Coast Gas Association 
Convention, Son Francisco, California 

Sept. 8-13—American Chemical Society, 
132nd national meeting, New York City 

Sept. 9-13—12th Annual Instrument Auto- 
mation Conference and Exhibit, spor 
sored by Instrument Society of America 
Cleveland Auditorium, los Angeles, Coal 
fornia 

Sept. 11-13—National Petroleum Associ- 
ation, 55th national meeting, Traymor: 
Hotel, Atlantic City, New Jersey 

Sept. 15-18—AIChE, lord Baltimore Hote 
Baltimore, Maryland 

Sept. 23-24—Steel Founders’ Society of 
America, 55th fall meeting, The Homestead 
Hot Springs, Virginia 

Sept. 23-25—American Society of Me- 
chanical Engineers, Petroleum Division 
12th annual Petroleum Mechanical Confer 
ence, Tulsa, Oklahoma 

Sept. 26-27—Western Petroleum Refiners 
Association, regional technical-industria 
relations meeting, Henning Hotel, Casper 
Wyoming 

Sept. 26-27—Louwisiana-Arkansas Division 
Mid-Continent Oil & Gas Association, 
annual membership meeting Roosevelt 
Hotel, New Orleans, Louisiana 

Sept. 30-Oct. 2—American Oil Chemists’ 
Society, 1957 fall meeting, Netherland 
Plaza Hotel, New Orleans, Lovisiana 

Oct. 1-2—Texas Mid-Continent Oil & Gas 
Association, 38th annual meeting, Texas 
Hotel, Fort Worth, Texas 

Oct. 6-9—The Society of Petroleum En- 
gineers, AIME, 32nd annval foll meeting 
Adolphus, Boker & Statler Hilton Hotels 
Dallas, Texas 

Oct. 7-9—American Gas Association, an 
nual convention, Kiel Auditorium, St. Louis 
Missouri 

Oct. 7-11—American Institute of Elec- 
trical Engineers, 1957 fall genera! meet 
ing, Morrison Hotel, Chicago, Illinois 

Nov. 11-13—Steel Founders’ Society of 
America, 12th Technical and Operating 
Conference, Carter Hotel, Cleveland, Ohio 
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PERSONALS ”"™s Tig 
Oklahoma, independent opera 

> Stanley A. Odlum, 41, died suddenly u March 26 in Bartlesville.of a | 

; New York March 15 after a brief illness > Harry K. Conley, with Am 

> Lieut. Gen. Ernest O. Thompson, sen He was a vice president of Atlas Corpora & Machine for 15 vears. diex 


ior member of the Texas Railroad Com non ittack March 


> William Calder, 61, mechanical supe: > Walter C. (Pat) Athon, 6% 
ntendent of DX-Sunray Oil Company's Oil Company pipelit i 
fulsa, Oklahoma, refinery died March 27 tendent at Cody. Wvon 


n Tulsa 





13 att home 
mission, will re ed the 1957 “recog 
nition aware the eleventh annual 
neeting of tl exas Independent Pro 
lucers and yvalty Owners Association 
May 19 throug > in Galveston, Texas 
IIPRO President . E. Herrmann, an > Dr. Hal P. Bybee, 69, professor ol States Chemica 
nouncing that eneral Thompson would eology at the University of Texas, died Vernon, Illinois, w fala 
eceive the ward id that in reality March 30 at his home in Austin following sutomobile accident 

the honor v p the General acknowl in extended illness on March 9 

dges mor | service to the cause 
of the indeper t, for the benefits of his 
ievotion to tl ound principles of con 


> Lewis L. Jones, 


Compal 


> James A. Clark, 67, partner in Gard > Harold J, Layden, sales 
Huff & Clark. Seminole, Oklahoma Kansas City, Missouri, office 
ilrilling company, and secretary-treasure! sal Atlas Cement Company 
Luttrell Oil Company, died March 23 Corporation subsidiary, died 
Tulsa, Oklahoma i heart attack in Oklahom 


servation am | nierprise accrue to 


: ; 
ill of Texa au ition 


Ono Oil Company research center mu 
Denver, Colorad idded four re 
search scientists to th taff: Dr. V. Dean 
Allred will n advanced research tech 
nologist in the ngineering section. He 


mas worked wit | Houdry Process Cor 


poration, Catalytic Construction Com 
pany and Unk 


pany. Dr. Robert 
arch 


Carbide Nuclear Com 
H. Reitsema will be a 
care in the chem 
try section. H vorked with the lt pjyohr 

Company and in 1948 became chief 
chemist with tl \. M. Todd Company 
Dr. Charles H. Hewitt joins Ohio Oil as 
i research geologist. He was formerly em 
I Oil Company as a field 

geologist and at the University of Michi 
in, where he had a teaching fellowship 

Dr. David B. MacKenzie will also be a 
h geologist. He was formerly with 

the American Overseas Petroleum, Ltd 


nior res tech vine 


Oro’ 


resea;re 


> Landon B. Derby was appointed assist 
int general manager of The Texas Com 
panys foreign operations department 
(Western Hemisphere and West Africa) 
Henry M. Hanbury will succeed Derby 
is manager of the foreign sales division 
ind Edwin L. Gorham Jr. was named 
manager of the foreign producing divi 
s10n Derby erved as assistant general 
manager of tl foreign sales division 
prior to his appointment as manager in 
1988 


> K. W. Brill, Oklahoma City, Oklahoma 
was promoted to sistant to E. F. Batt- “ri 
son, Vi oresid nd chair } . ; renin a . itomet 
» vice fF 1 chairman of the “ ¥i vel : ‘4 Gravitt = 
executive commiutt of Continental Oil For |} < Ay ‘ qui ¢ yet are acct 
. j > eagce 
Company, with headquarters in New York etc., / RU o { r hard field -— anstrument. 
sly built tor ie as a laboratory 
ance a° ” 
form aed, thes 


adapt ab 


ith inte 
ive 


pl ants, 


~ emical 
ch ors are 


City. He formerly was central region gen 
eral manager for Conoco at Oklahoma ruge 
City rate in per 
Temperater’ 
> W. A. Russell will retire June 30 from - natruments 
Seaboard Oil Company due to ill health accurate . 
He has served the company for over 34 ressures and 
years in positions of responsibility in the ae ble for pF 
sccounting and financial departments suite” B sllet 
Send for \ 


extremely 
le 1o high 
rnal parts 
liquids 


corre’ 
are 
ailable 
sli corres 


111-3. 


are a’ 
actically 


in No. 


> Elliott W. Atkinson, LE! Dorado. Arkan 
sas, vice president-treasurer of the Lion 
Oil Company Division of Monsanto 
Chemical Company, was appointed assist 
int to the president 

He will assume his new duties June 
ind will move to St. Louis, Missouri 


R. N. Harding has been appointed ; : 
mentsing Gentes of Coan bales OF Send for Bulletin 111R-3 
Company in Indonesia. A. B. Brown, for 
mer managing director, is returning to 
service with Standard Oil Company of 
Cailfornia after two years with Caltex 
Pacific. Harding previously was deputy 
managing director of Caltex Pacific 
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Standard tries a flood of fire to make 
worn out oil fields produce again 





























er ST a ee 2 er es Se Se ee eee 
Fire flooding produces heat and pressure to boil out previously unrecoverable 
crude oil, driving it underground to nearby producing wells. 


MANY INACTIVE WELLS STILL HAVE LOTS OF OIL 
left underground in spite of the industry’s great advances in 
oil recovery. Our country must have this oil to meet the 
growing power needs of industry, the Armed Forces and 
motorists. That’s why Standard is trying a new conservation 
experiment called “‘fire flooding.” 


We ignite some of the oil in a pool . . . control burning by 
regulating the air supply. Heat and pressure drive the oil to 
surrounding wells for pumping. It will take more than a year’s 
time and a million dollars to see if fire flooding works. It’s 
worth the effort because it could add more to U.S. under- 
ground oil reserves than the discovery of an entire new oil field. 


STANDARD OIL COMPANY OF CALIFORNIA 


plans ahead to serve you better 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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Progress in the West means... 


Helping find new sources of oil to 
supply the 13 million barrels per 
day the U.S. will need in 1966 


1956 1966 
8,827,000 13,000,000 
barrels per day barrels per day 


Standard’s petroleum engineers say, 
“Back in 1925 the industry could predict 
only about 20°; recovery from a new field 
Modern secondary recovery methods, of 
which fire flooding is one of the latest, 
could more than double recovery.” 
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Books to Read 





> Chemical Engineering Cost Estimation, by Robert S. Aries and 
Robert D. Newton published by McGraw-Hill Book Company 
Inc., 330 West 42nd Street, New York 36, New York. Pages, 263 
Price, $6.00 

This book is a practical, quantitative treatment of timely im 
portance and invaluable aid to chemical engineers, chemists, ac- 
countants, market researchers, and other executives in industry 
who are concerned with estimating costs of new units or com 
plete plants as well as costs of manufacturing 

Book's aim is twofold: First, to outline the principles of cost 
estimation and evaluation, and second, to provide quantitative 
data for application of the techniques discussed to solving prob 
lems encountered in modern industrial practice. Geared to aid 
management in extracting from project reports the necessary in 
formation to prepare an economic estimate, it also serves in help 
ing the engineer or chemist bridge the gap between technical 
details of the project and economic factors to give manage 
ment economic perspective on which the ultimate decision is based 

Believed to be the first single volume to cover the entire scope 
of cost estimating, its approach is chiefly quantitative in order to 
provide useful relationships for direct application to problems 
The presentation deals individually with each of the components 
of investment, cost, and profits, and describes methods for their 
determination. Their interrelationships are shown and their ap 
plications revealed. Illustrative problems, charts, and referencc 
sheets are included 


> The Chemistry of Petrochemicals. Published by Reinhold Pub 

lishine Corporation, 430 Park Avenue, New York 22, New 

York Pages 267 

For condensed assembly of pertinent facts of the chemistry and 
the synthesis of petrochemicals this volume will fill a long-felt 
want. A fairly comprehensive bibliography is given at the end of 
each chapter. Subjects covered include syntheses and reactions of 
paraffins, olefins, diolefins and acetylenes. Aromatics, oxides, al 
cohols, ketones, aldehydes and acids, esters, amines and nitriles are 


also included, including good bibilographies of each family r 
Equations and reactions are presented in nearly all cases, and an d 
also reaction conditions, temperatures, pressures, etc., with yields ° 


obtained in many cases. Catalytic oxidation, haolgenation, etc : 
are phases of the technology and chemistry that are covered at For all reciprocating pumps, regardless of size, 
y cong —. = fairly ss equations and — age, or model .. . in Bronze and Stainless Steel to 
ate re -chanis re ~paration of org: “Ss, OF 2 as . 

data e mechanism of t preparation of organic oxides, oO meet every need, providing long service at pressures 


the more complicated aromatic products is discussed not ex 
haustively but clearly, omitting extraneous information that may up to 1,500 P. S. |. and temperatures up to 300 F. 


confuse the chemical student who may not have wide laboratory Special sizes on request. 
or industrial experience a aes . 

Altogether the volume is useful as a refresher text and for the Nylon Plate — Insures long life in all fluids, 
academic student who is pointing his efforts toward the petro except Phenol, Formic Acid or Concentrated 
chemical industry Mineral Acids. 


> Business Fluctuations and Forecasting by Carl A. Dauten, pub ® cone Type Spring — Fully corrosion resist- 
lished by South-West rn Publishing € ompany, In 5101 Madi ant; cone construction lengthens life of 
son Road, Cincinnati 27, Ohio. Pages, 518. Price, $5.75 spring, eliminates coil wear. 

This book provides the businessman with an understanding of @ Double Seating Area—Seating on shoulder 
business fluctuations so necessary today for sound business de- d ' : id , : 
cisions, although primarily written as a text for students of statisti- ane ovuier rim provides greater seating 
cal forecasting. area and less deformation area. 

In separate divisions, the book deals with: The nature of busi- @ Reversible Valve Plate — Offers a bonus 
ness fluctuations with emphasis on the cyclical changes within of double valve life. 


various industries; the statistical methods used in measuring fluct- . 
uations; a chronological picture of business fluctuations since 1783: 6 Quick Change — Keeper and retainer 


the various theories of the business cycle; and forecasting tech- design provides quick change of spring or 
niques which includes forecasting for an industry and for an in valve without use of any tools. 

dividual business. The latter applies the forecasting theory on a 

personal basis for the reader's use in a specific business. Numer- 

ous illustrations are presented in both graphic and tabular form ATALOG AVAILABLE! 


Recommended to those responsible for company planning 


> Encyclopedia of American Associations, a business and refer 
424 Book Tower, De Send for YOUR Copy .. . TODAY! 


ence directory, Gale Research Company 

troit 26, Michigan. Pages, 306. Price, $15 (Complete with Price Lists) 
More than 5000 associations are listed in six basic sections: 

(1) Trade, Business, Agricultural and Governmental: (2) Scien- 2734 S. HIGH STREET 

tific and Engineering: (3) Educational and Social Welfare: (4) | OKLAHOMA CITY 

Medical and Health; (5) General Associations; (6) Chambers : ; 

of Commerce (national, state, local and foreign) OKLAHOMA 
Listing for each association includes the address of the national 

headquarters, executive secretary, number of members and staff, 

year founded, and a general description briefly outlining member- 

ship and purpose of the group. There are, for instance, 48 associa- | 

tions listed under “Engineers,” and 14 under “Engineering.” 
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°* industry 
°° People 


Anadite Opens Plant in Texas 


Anadite, Inc., metal finishing firm, has 
opened its new plant in Hurst, Texas. The 
Anadite operation will serve southwestern 
United States in producing chem-milling 
and most forms of metal finishing on 
aluminum, magnesium and steel. It will 
also produce the Hardas Process, which is 
another method of hard anodizing. Ana 
dite retains exclusive use of this new pro 
cess in the United States. Named to head 
the new facility is Glenn Boehmer, cor 
porate officer of the parent company 


Corporation Combines 
Divisions 

Consolidation of Great Lakes Carbor 
Corporation's dicalite and perlite divisions 
into the newly-organized mining and min 
eral products division has been an 
nounced. Purpose of reorganization is to 
combine the facilities of the divisions for 
maximum efficiency 

D. Loring Marlett, vice president of the 
corporation, has been named general 
manager of the new division. Joseph I 
Moran has been appointed assistant gen 
eral manager 


Shaffer Tool Builds New Shop 


Shaffer Tool Works has started con 
struction of an office and warehouse in 
Houma, Louisiana. The new shop instal 
lation will supplement their existing fa 
cilities to serve the oil and gas industry 
for sales and service of Shaffer oil tools 
for the Gulf Coast area 


‘Students’ View Houston Plants 


A highlight at the School of Produc 
tion Technology, held twice yearly in Kil- 
gore, Texas, is a field trip to the Houston 
area where school participants view serv 
ice company centers and manufacturing 
plants. The group toured the plants of 


E-34 


The 
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PARADE 
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Dorr-Oliver Breaks Ground 


Dorr-Oliver Incorporated broke ground 
for a new $2 million worldwide head 
quarters in Stamford, Connecticut. The 
new building will provide 120,000 sq ft 
of office space for the estimated 550 
home office staff members 
for occupancy is May 1, 1958 


Target date 


Rockwell Expands Program 


An expanded program of valve research 
and development has been planned by 
Rockwell Manufacturing Company's 
meter and valve division. Included in the 
enlarged program will be work on auto 
matic lubricators; hydraulic, pneumatic 
and electric valve operators; coated and 
high pressure valves; valves for vacuum 
service; improvement of test methods 
and practical methods of producing 
vacuum-processed metals. The program 
will be augmented by a new valve labora 
tory and machine shop at Rockwell's 
central engineering headquarters at Pitts 
burgh, Pennsylvania 


W-K-M Manufacturing Company 
Schlumberger Well Surveying Corpora 
tion, and Cameron Iron Works. The 
week school is sponsored by the American 
Petroleum Institute and the Petroleum 
Extension Service of the University of 
Texas 


Electrical Logging Seminars 
Sponsored by Perforating Guns Atlas 


Corporation, 5 seminars on electrical log 


ging have been conducted by Dr. R. H 
Hamilton, noted Tulsa consulting 
gist and log analyst 

Dr. Hamilton conducted the highly 
technical sessions with a free and unre 
stricted hand to expound his conclusions 
completely independent of PGAC or any 


other well logging service company. Spon 
, 


Leo 


sored aS a service to the industry, t 
seminars afforded an unusual opportur 
ity to learn more about the electrical log 
ging services offered by various 
companies 

Among the many subjects dis 
Dr. Hamilton were the electrical 
of wells, which now costs operators 
$60 million annually, and the new ind 
tion logging. The 3-day seminar in Ho 
ton, Texas, was attended by an 
of 150 geologists and engineers of majo 
ind independent oil companies on 
seminars were held in Tulsa and Okl 
homa City, Oklahoma, Corpus Christ 
Texas, and Lafayette 


WECO's Building Completed 


Well Equipment Manufacturing Cor 
poration, Houston, Texas, has occt 
its new office and plant. A unique feat 
of the structure is the use of only | row o 
steel columns down the center of the 
building to provide 
ft. The 64,000 sq ft plant is completely 
air-conditioned. Well Equipment Manu 
facturing Corporation, division of Chik 
san Company, is a subsidiary of Food 
Machinery and Chemical Corporation 


iverage 


I oursiana 


clear spans of 106 


Brussels Computation Center 
To Be Opened 


An analog computation center will be 
opened in Brussels, Belgium, during the 
early summer of 1957 by Electronic As 
sociates, Inc. The center will provide the 
very latest types of electronic 
computers as well as a staff of scientists 
for problem analysis and programming 
The equipment and staff of this 
will be available for rental on 
weekly, or monthly basis to the various 
companies in Western Europe 

In announcing the establishment of the 
center, Lloyd F. Christianson, president 
of Electronic Associates, Inc., said, “We 
feel that there is a growing need in indus 
try for a facility such as we will establist 
in Brussels. It will prove particularly 
beneficial to the smaller companies whict 
have not yet found it feasible to invest 
in their own computation facilities. On 
of the purposes of this center is to edi 
cate business and industry on the capabil 
ity of analog computers to economically 
solve many of their problems with ar 
enormous saving of time and money.” 

Io each problem, the center will assigt 
the necessary scientists, engineers, or 
mathematicians experienced in the use 
and applications of analog computers to 
evaluate, set up, and solve problems sub 
mitted. The plans are to staff the center 
with as many European scientists as pos 


sible 


analog 
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PEOPLE 


Erwin F. Burnett, formerly assistant to 
manager, commercial research, has been 
appointed manager of the commercial re- 
search section of U. S. Steel's Oil Well 
Supply Divisicn 





Walter C K-rne, Jr. is now sales man- 
ager of .ticrowave and Industrial Control 
Department of Motorola 


Ted C. Lemcke and John G. Orton have 
been named special sales representatives 
for Reed Roller Bit Company 


Earle S. Ebers has been appointed assis- 
tant general manager of the Naugatuck 
Chemical division, United States Rubber 
Company. Harold M. Parsekian has been 
named general sales manager 


W. H. Riggins has been named export 
sales representative for Hydril Company 


Leon D. Richardson has been appointed 
assistant general sales manager of Eutectic 
Welding Alloys Corporation 


J. W. (Mutt) Caskey, formerly district 
manager, is now assistant division man 
ager at Casper, Wyoming, for Houston Oil 
Field Material Company, Inc. A. N. Mac- 
Diarmid has assumed duties as assistant 
division manager in San Antonio 


Ralph G. Greer was appointed manager 
of sales, construction equipment division, 
International Harvester Company 


James V. O'Leary has been named gen 
eral sales manager for Commercial Sol- 
vents Corporation. He will be responsible 
for sales of all of the company’s products 
which are marketed through 5 depart 
ments 


Robert C. Booth, formerly representa 
tive for the company’s Houston sales area, 
will be general manager of Plastic Appli 
cators’ new Odessa, Texas, plant 


Albert R. Kaspark has been appointed 
manager of technical sales for Wolverine 
Tube, Division of Calumet & Hecla, Inc 


Cameron Iron Works, Inc. has promoted 
W. L. Reynolds from manager of the Mid 
Continent district at Tulsa to a staff assist 
ant to the sales manager in Houston 
Radean Hallmark was named district 
manager replacing Reynolds. Roy Uhl is 
now manager of the Tulsa sales office 


Power Specialty Company has appointed 
Walter J. Verlander manager of its newly 
established New Orleans office 


Robert H. McLemore has been elected 
president of Otis Engineering Corpora- 
tion 


R. L. Collister is now manager of equip- 
ment insulation sales of the insulation 
division, Armstrong Cork Company. He 
succeeds L. E. Cover who has retired 


Roger R. Reynolds has been named dis- 
trict sales manager for the Texas, Okla- 
homa, and Louisiana territory of Yale 
Materials Handling Division, The Yale & 
Towne Manufacturing Co 


John C. Wallace has been named vice 
president of engineering for the Walworth 
Company, and Frederick M. Jackson has 
been named vice president in charge of 
sales. 


Thomas Beard has been appointed vice 
president in charge of sales for the re- 
cently reorganized Atlas Exploration Co 
of Houston, Texas 
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Chain Bel’ Cornpany has appointed three 
new regicual managers and six new dis 
trict sales managers. Eastern regional 
manager is J. B. Roberts. William Sivyer 
is midwest and southern regional manager 
and H. F. Bergis will be northwestern re 
gional manager. District sales managers 
and their offices are J. S. Moore, New 
York; Harold M. Weil, Philadelphia; D. 
P. Murrill, Atlanta; W. E. Church, Port 
land, Oregon; F. R. Traylor, Charlotte 
North Carolina, and C, D. Bergen, East 
Orange, New Jersey 


J. H. Johnson has been appointed sales 


engineer for Tod Pazdral Pipeline Spex 
ialties of Houston, Texas 


A. R. Kratzberg, formerly general super 
intendent, has been named manager of 
Fluor Products Company's metal fabri 
cation division at Paola, Kansas 


Fritz Higgins has been named sales rep 
resentative for Johnston Pump Company 
in the Great Lakes area 


James E, lliff has been appointed vice 
president-general manager of Davidson 
Kennedy Associates Company. He will 
direct the Chicago office, specializing in 
the design, procurement of equipment 
and erection of chemical process plants 
and facilities 


R. P. Dunford is now a sales engineer for 
Welex Jet Services, Inc.. in the Stillwater 
Oklahoma, district. Jack B. Cross was 
named sales engineer for the Wichita 
Falls, Texas, district 


Eight department heads have beer 
named to administer the engine division 
of Caterpillar Tractor Co. They are: K. J. 
Zerwekh, chief accountant; E. H. Spauld- 
ing, employee relations manager; Randall 
Roman, chief engineer; L. F. Redenius, 
manufacturing manager; W. N. Foster, 
market services manager: R. D. Norris, 
purchasing agent; J. H. Gill, sales man 
ager and W. E. Irwin, service manager 


Harry Haines, former associate editor in 
charge of the Houston office of the 
Chemical and Engineering News, has 
been named petrochemical contract en 
gineer for the Walter Kidde Engineers 
Southwest. Inc 


Charles F. Radley has retired as director 
of publicity and a member of the Oakite 
Products, Inc. board of directors. How 
ever, he will continue as a consultant on 
advertising, public relations, and general 
management policy 


Douglas R. Hortvet has been appointed 
chief engineer of the A. O. Smith Cor 
poration of Texas 


Halliburton Oil Well Cementing Com 
pany’s new manager of safety is Harry B. 
Ziegler. He succeeds Irby B. Cate, who 
retired recently. J. 1. Jordan fills the new 
position of assistant manager 


Four new district offices have been estab 
lished by Weatherford Oil Tool Company 
Managers are: Robert F. Kercher, Great 
Bend, Kansas, district office; Tom Me- 
Clelland, Lake Charles, Louisiana, dis 
trict office; J. T. Limer, Hobbs, New 
Mexico, district office, and Charles C., 
Copeland, Farmington, New Mexico, dis 
trict office 


Glenn Clark has been transferred to La- 
fayette, Louisiana, where he is now dis- 
trict manager for the Gulf Coast area of 
Hycalog, Inc. H. K. Ware has been trans- 
ferred to Jackson, Mississippi, to replace 
Clark as district manager 


Trade Parade 


Paul K. Eckhardt is now manager of th 
general apparatus sales departmer: . @ 
Union Switch & Signal Division of West 
inghouse Air Brake Company. He ha 
held several supervisory positions with the 
company, the latest being section engineer 





P. K. Eckhardt Willian 


The board of dire Tube R 
ing Corporation ected A, 
liamson president 


M. L. Talbert has been named chi 
neer for Security Engineering Di 
one of the Dresser Industries. Talbert 
places Carl Lichte, who was appoint 
the staff of the turbodrill division of D 
ser Industries, Inc. Talbert will coc 
nate field and plant engineering activ 


Dr. William P. Hettinger Jr. | 

named research director for the 

division of National Aluminat 
poration 


Raymond FE. Burton, assistant sale 
ager for Kochring (¢ ompany has b 
pointed to the new post of assistant 
tor of marketing 


A. J. Broggini is now preside f 
Badger Manufacturing Company. He 
ceeds George C. Hargrove who is 1 
ing from active service. In addition to 


Broggini will contin 


} 


new duties 
chairman of the executive committee 


’ 


A. J. Broggini H. E. Hester 
Harry E. Hester has been appointed 
executive assistant to the president of Mc 
Cullough Tool Company. He will aid the 
president in all phases of company ope 
trons 


Elmer A. Trask has been named ( 
land district manager, wire rope and 
cord division, for John A. Roebling 

Sons Corporation. Trask succeeds Earl 
A. Frazier, who now heads wire rope i 
aitcord sales at Roebling’s New York 
trict office 


Paul R. Hoffmann of Lilic-Hoffmanr 
Cooling Towers, Inc., St. Louis, Missouri 
has been elected president of the Cool 
ing Tower Institute. Hoffmann is president 
of his company and has served on the 
board of directors of the Institute sinc« 
1950. He succeeds James P. Wiseman of 
the Fluor Products Company, Whittier 
California. Other officers elected for 1957 
terms at the recent CTI board meeting 
were: Karl E. Johnson, vice president 
Denis E. O'Neil, secretary, and Forrest 
B. Reed, treasurer 
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Use low-cost 


CONCENTRATED 


BORASCU 


WEED KILLER 
wherever 


weeds and grasses 
are a 
FIRE HAZARD! 


Your “grassing” costs can drop 
as much as 80% when you use 
this weed killer! Savings in man-hours alone 
can be impressive when you consider that year-long 
results come from just one easy, DRY application 
of powerful Concentrated BORASCU. This granular, 
inorganic herbicide destreys most vegetation and 
prevents regrowth for long periods because it 
remains active in the root zone; satisfactorily 
meets all your requirements for safety. 








NOTHING TO MIX 
NO WATER TO HAUL 
NONPOISONOUS 


NONCORROSIVE 


TO FERROUS METALS 


. United States Borax & Chemical Corporation 


PACIFIC COAST BORAX COMPANY DIVISION 
630 SHATTO PLACE, LOS ANGELES 5, CALIFORNIA 


bea: Son. “on on: Son: ton Sen's lo a ae 


DISTRIBUTORS LOCATED THROUGHOUT Ol FIELDS OF U.S.A., CANADA, MEXICO OLOMBIA, VENEZUELA 


Want details? Write.. 


E 36 FOR FURTHER INFORMATION ON 
7 ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


Trade Parade 


18 Sessions — 
799 ‘Brainstorms’ 


Tube Turns Division of National Cy 
linder Gas Company is doubling the size 
of its main plant. Expansion plans were 
evolved in a series of brainstorming ses 
sions. (Term “brainstorming” describes a 
group creative thinking process.) In 18 
such sessions, the employees submitted a 
total of 799 ideas, and many of these have 
been adopted in the company’s program 

In the brainstorming meetings, a plant 
layout board with proposed buildings and 
machines scaled down to a quarter of an 
inch were available for inspection. Partic 
ipants were urged to let their imagination 
soar. All ideas were welcomed at the 
meeting and criticism or weighing of 
ideas was barred. Afterward the ideas were 
evaluated and the many good ones turned 
over to the company’s management and 
engineering staffs for incorporation in ex 
pansion plans. 





Republic Has Special Services 


Republic Supply Company of Califor 
nia announces a new pipe department 
with a program of special services. Thes 
services include consultation with buyer 
on pipe specifications, coating and wrap 
ping, cement lining service, cutting and 
threading, and grooving for victaulic cou 
pling. New department is under the direc 
tion of J. G. Anderson 


Silicon Improves Infrared Use 


Optical parts of pure silicon materia 
have been developed by Raytheon Manu 
facturing Company which allow infrar« 
inalysis on low temperature samples 
Present materials require a warmer source 
for equal sensitivity. It is anticipated that 
new optical part will extend range of in 
frared use in refinery analysis as well a 
aid in identifying new compounds in the 
synthetics field 


] 


Schramm Opens New Division 


Schramm, Inc., manufacturers of ait 
compressor equipment, opened an oilfield 
division in Dallas, Texas. New operation 
was established in order to concentrat 
the company’s engineering, sales, and 
service operations in the oil country 
Headed by Philip L. McLaughlin, the di 
vision will function as a separate branct 
of the parent company, but will utilize 
some of the existing dealer and sales or 
ganization facilities of the manufacturing 
firm. 


Standard Enters New Field 


The Standard Tube Company of De 
troit, Michigan, is entering the oil well 
tubing manufacturing field. Upsetting 
threading, and testing equipment has been 
installed, and an additional electric re 
sistance welding mill, capable of produc 
ing 2-in. tubing to 5%-in. 14 Ib casing, is 
being installed. For the present. produc 
tion will be confined to 2% in. 4.7 Ib EUI 


threaded and coupled J-55 tubing 


Du Pont Ship Begins Service 


The first ship to transport tetraethyl 
lead in bulk has gone into service. Recon 
ditioned for Du Pont, it is equipped with 
14 upright cylindrical pressure vessels for 
ethyl chloride and 6 special steel tanks 
for tetraethv! lead. Unusual feature is 
that it is equipped with unloading arrange 
ments with swingline connections 
mounted on board ship. 
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Trade Parade 


Chemical Manufacturing J. L. Heath has been appointed mana r Earl Erich has been appointed sales 
of the Oklahoma division of Schlumber f ager of Tube Turns Plastics. Inc. 


Business Purchased Well Surveying Corporation. He succced 


Minnesota Mining & Manufacturing L. A. Puzin who has been made ch 
Co. has purchased tl KEL-F chemical engineer of overseas operations. Charles 
manufacturing business from The M. W B. Evans is new norther 
Kellogg Company, a subsidiary of Pull Mountain division 
man Incorporated. Minnesota Mining & : 
Manufacturing will take over the KEL-I 
manufacturing facilities adjacent to Kel sales enginee 
logg’s Jersey City steel fabricating plant livisior 
and research laboratories. Sale will not 
effect the M. W. Kellogg petroleum and Ardon B. Judd ected pre 
petro-chemical research laboratories of of Southwest Fabricating & Welding } 
other Kellogg manufacturing activities pany, a subsidiary alworth Compan Earl Erich C. B. Ames 

Fred W. Belz, presic the parent C. B. Ames has been named president of 
Plant Produces Cement company, becomes chairman of the board the Fish Engineering Corporation. Ray C. 


of Southwest Fish became chairman of the board 





Sullaway has 
I 


Newly installed equipment in the West 
Warren, Massachusetts, plant of Haveg 
Industries has the capacity to produce 
55.000 Ib per day of “Haver 7010 cement 
i Silica filled poly resin composition 
with properties ot found in any other 
Samiedl asaten Sinan sane tes Gan WHEELING 
developed for use with br ind tile tank 


cloy = 
inings and for I loors and v n , 
hemical processing area ; } 


CELANESI MENIC ANA, SOUTH 

America, an afhi f Celanese Cor ‘ LINE PIPE COUPLINGS A.P.1. CASING COUPLINGS A.P.1 

"to 12 Seamiess — Block 4%," to 13%" — Seamless 
> Gotean red Long or Short 


HYORAUL iC COUPLINGS 




















poration of Am i i Started con 


struction of a new ¢ nic plant r 


Mexico City for ti manufacture of for 
moldehuwd A call : ‘ sth PLAIN TUBING COUPLINGS A.P.! se” to 4” Seomiess 
erry" , ‘ . Ssyt . 1” to 4” — Seomiess 

ermediat y REAMED AND ORIFTED A.1.S.) 
raw 1 ' " du — ‘ : %,” to 12% —Seom 

iw mater | led luction of EXTERNAL UPSET TUBING , mangas 
Idehyde marks tl try of Celanese bos - COUPLINGS A.P.. ORIVE PIPE COUPLINGS 

4%,” to 3' Seomiess to 12” Seomiess 


field 


resins ¢ 


orma 


FORMATION OF RESEARCH-COT- Sales Offices in Leading Cities: 


- I « rs one ee ha beer on ‘ . Albany, N. Y.—Albert |. Becker, 434 Clinton Ave 

os ~ » ies pany ar , Baltimore, Md.—William H. Thurlow, 2301 No. Charles St 

in Toronto Chicago, tll.—Harry A. Jay, Suite 1090, Old Colony Bidg 
DIAMOND ALKALI COMPANY HAS ee 
unnounced plans for constructing a new Erie Pa.—_R j Moggi. Box 711 
plant to produce 50-million Ib of vinyl , ’ Falmouth, Mass.—Waolter S. Bennett, 53 Minot St 
chloride monomer annually. New plant Grand Rapids, Mich.—R. W. Long, Jr., 138 Burton SE 
will be located at Diamond's Deer Park . Houston, Texas——Henry H. Poris Distributor, Inc., Box 932 
plant in Houston, Texa independence, Mo.—Craig A. Fross, 3701 Norwood 
FOUR WHEEL DRIVE AUTO COM- a a 
oh a pochine 1 (oe Guus Lovisville, Ky.—Sid. Schultze Co., 514 W. Main St 
a rhe: a age es pA Recinilyy Milwaukee, Wis.—W. G. Nelson, 3347 N. 97th St 
ae Norberth, Pa.—J. W. Worthington, 105 Forrest Ave 

: Newark, N. J.—Iro |. Rothenberg & Assocs., 398 Morket St 


AMERICAN POTASH & CHEMICAI es ee a Vee eee os 


Corporation ts constructing a $5,000,000 Long Island City 
Omaha, Neb.—Wm. Freiden, Central States Engineering & 


chemical manufacturing plant at Aber 
lee ' } Sales Co., 5101 Blondo St 
deen, Mississippi, for the production of ° a. ©. Sled a er Neil Ch 
" — r * 
sodium chlorate Initia produc tion at the . swego, ° @ > t aa otes, inc., e atter 
Aberdeen plant will be at the rate of | ton, Secretary, O. Box 
1s f li he oe Portiand, Ore.—FEor! H. Jones & Co., 1233 NW 12th Ave 
] 000 tons of sodium chlorate per year, ] F 
with provisions for possible future expan Richmond, Va.—P. C. Abbott & Co., 15 E. Franklin St 
sion into other chemical fields St. Lovis, Mo.—Walter C. Dollinger Co., 4869 Goodfellow St 
Seottie, Wash.—Eor! H. Jones & Co., 819 Thomas St 








M. J. CROSE MANUFACTURING CO., 
Tulsa .Oklahoma, has purchased the com 
plete facilities of Cinch Pipe Bending Co 
of Houston, Texas. Plant is designated the 
Cinch Division 





HEADQUARTERS FOR HUGHES 
Tool Company's western region has 
moved from Midland, Texas, to the 
Vaughn Building, Dallas 


AUTOMATIC TEMPERATURE CON- 
trol Company is preparing to move into 
its new plant in King of Prussia, Pennsyl 
vania. The move to the new location is 
planned for July or August of this year 
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Trade Parade 


Dr. David H. Morgan, former president Ray G. Taylor, Jr. has been named to the John H. Morava was appointed president 
of Texas A&M College, has been ap newly-crea*:d post of manager of engi of United States Steel Supply Division of 
pointed director of college relations for neering in the recently consolidated Oil the United States Steel Corporation. The 
Dow Chemical Company field Products Engineering Department of supply division merchandizes a wide va 
Byron Jackson Division. He will also riety of steel products 

supervise Byron Jackson field engineers 





Howard A. Bach, formerly assistant sales 
manager, has been promoted to sales man- J. E. Smith, vi president of Johnstor 
ager of Lagonda Division, Elliott Com Frank B. Gray, Jr. has joined the Caran Festers in Houston since 1951. has beer 
pany Engineering Corporation as chief engineer named president of the Hutchison Mant 
in charge of spectrometric well-logging facturing Company of Houston 


G. A. Walley is chief engineer in charge 
division 


of newly-opened Alhambra, California 
manufacturing facilities of Panellit, Inc John L. Mangan has been appointed man 


The Hillmac Corporation, Diamond Cor ager-industry sales for General Electric 
ing Specialists, has appointed Giles Acker, Company's gas turbine department 

Jr. district manager of the El Dorado C. Dana McCoy, former international di 
Arkansas area rector and New York manager of the 
Reginald L. Johnson has been elected vice Rust Engineering Company, has been ap 
president of Johns-Manville Sales Corpo pointed international director of Badger 
ration Manufacturing Company 


J}. E. Smitt 


, A. M. Birnie has bee: 
tive Vic pre ler ! 
| 4 ing Divisior Forn 


his Capacity 


hours : gineering 
neineering 


Bob Cadenhead 


o 
without an trict sales man 


facturing Compa 


engine overhaul! : H. E. Fellows | 


ager of the power ¢ 


@ Th.s Model TFPD of Nordberg Mar 
Wisconsin Air-Cooled - : Ears, B. Wright has be 
Oil Well Pumping : : ager of the compar! 
Engine was 

practically continuously 
for a total of 11,000 : a 

hours (the equivalent =¥ R. T. Wade | 

of approx. 75,240 hp sistant to the vic pres 
hours, operating of 

1800 rpm., 60°, . tions for Schlumberg 


tory 


loaded verified Corporation 


by the sworn stotement 
of ones ta ‘ . : 
f dt — , is C. Y. Vallance is now 
eld foreman : 7 
. tendent of Baroid Division 


Company 

"WISCONSIN: — 
- : ; ; waavy-oury 41 (eoled ; . - — 
a daily capacity of 100 barrels of fluid, this 7 ENGINES 5 Vander V. Gunna, man ae Re 

. a : a r-dav sched American subsidiaries for Halliburto 
engine was operated on a 24-hours-per-day sched- 6 cat Winnie” Came 

ll = > -c c min omp } I 
ule from Apr. 12, 1955 to Aug. 6, 1956. It was shut Sam fteeneet Chideen to Ween 
down only for such ordinary maintenance as changing lubricating Vanemusta 
oil, spark plugs and magneto points. 
R. L. Morris, former! 


When this engine was brought to the shop for inspection and pos- Mississippi division for eer 

sible repairs, after its grueling 11,000-hour oil well pumping assign- Surveying Corporation, has been assigned 
ment, the shop mechanics were surprised to find the valves in to Shreveport as manager of the Nort! 
excellent condition, needing only slight grinding. Piston pins were Louisiana division. J. D. Austin is new 
not worn enough to need changing and cylinder walls were still in manager of Schlumberger’s district at 
condition to permit the use of standard rings. Even the connecting Great Bend, Kansas, while J. L. Hallmar 
rods showed practically no wear. After assumes that position at Farmington, New 
minor repairs the engine was put back Mexico 

on the job, pumping the same well, and 
is still going strong! 

Here is tangible proof of Wisconsin 
Engine heavy-duty stamina and basic 
High Quality design and construction 
in all details . . . including such fea- 
tures as tapered roller main bearings, 
Stellite exhaust valves and valve seat 
inserts, in combination with positive 
type valve rotators, and many other : 
outstanding service advantages. Sethe detattechent Ue B-cattader 


, ' , , Wisconsin Heavy-Duty Air led R. L. Morris C. E. Bogle 
You can't do better than to specify ‘Wisconsin Ol Well — a 9 


Power" for your equipment. built-in HIGH MOMENTUM FACTOR A new wire rope section has been incor 
porated into the sales organization of 
eater) BAL MOTOR WRITE TO HARLEY SALES CO. Jones & Laughlin Supply Division at its 
619 SOUTH MARE STREET © TULSA, OMLAHOMA Tulsa, Oklahoma, headquarters office. C. 

Corporation 3420 McKINNEY AVENUE © HOUSTON, TEXAS E. Bogle is manager of wire rope section 


$05 SOUTH MAIN STREET © WICHITA, KANSAS 
eon, oe oe ee 2) WISCONSIN - —_———. - . , 1 

On FIELD OFSTRIBUTORS FOR WISCONSIN Arthur I. Coyle has joined the drilling muc 
Ww j vest Builde t Heavy yA edengines ENGINES AND ALL TYPES OF UTILITY UNITS sales staff of Minerals & Chemicals Cor 


poration of America 


JUMPING oil from a depth of 3200 ft., with 





Model TFPD Wisconsin 
Oil Well Pumping Engine 








FOR FURTHER INFORMATION ON 957 
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Trade Parade 


Phil Griftin has been 


sales and advertising 





named manager of 
for Johnston 


Testers 
Inc. Griffin replaces J 


eplaces J. E. Smith, who has : 
accepted the presidency of the Hutchison a 
Manufacturing Compa i, 


Oil Maintenance Equipment 


Phil Griffin jo Folger 


Charles J. Folger, formerly regional man 
ager for Orbit Valve Company over the 
mid-continent and ¢ Stat area, ha 

promoted to of industrial 


Glen A. Tableman 
issistant to th 

of W-K-M. div 
Incorpor ited H¢ 
pecial projects 


appointed 
marketing 
Industries 


f 


charge of 





RECLAIMER PURIFIER-RE-REFINER 
4s purifica For all puriticat 
{ 2-100 gph baiches { from 6 1 
lid , yallons. Removes 
—. Cues ids. acids and 


contaminants ontaminants 


HILCO purification means 


oil purification 
G. A. Tableman Upton 
Edward W. Upton 
executive assistant ft 
Refinery Enginec 


sion of Vitro ¢ 


n appointed 
he president of The 
it Company, a divi 


orporation of America 
Howard A. Reid, formerly service rep 
resentative in Texas and Mississippi, has ” a a oo 
been appointed export sales representa a solids 
tive for Technical Oil Tool Corporation 


of 


yivents, fuel dilution 
standard 


: 5 n custom 
built models to 600 gph 


e Steam Turbines 
e Steam Engines 
e Air Compressors 


e Vacuum Pumps 


e Diese! Engines 

a Trucks 

e Tractors 

e Gasoline Engines 
e Gas Engines 


@ Automobiles 


e Transformers 
e Circuit Breakers 


e Wire Drawing 
— Buses 


hines 
2 @ Heat Treating ll Equipment 
. y . 
H. A. Reid P. Percich * Systems e@ Metal Rolling Mills 
s @ Locomotives Machinery 

Philip P. Percich has been appointed as : eae e@ Paper Making Me 
sistant manager of Goodyear Tire & Rub S, ; s : 
ber Company's | ’ 


sales department 


Bath ol Air Filters 
Ralph E. Kramer has been named execu 


Seng fence eg yp eahemage annce THERE'S A HILCO TO DO THis JOB FOR YOU 


a eee e CONSULTING ENGINEERS + 
Walter Donner has been named assistant | WRITE TODA Yy! FOR THE NEW HILCO 
director of research and 


engineering for CATALOG FOR COMPLETE INFORMATION 
laboratory instrumentation for the AT NO OBLIGATION 


tific instruments § division 
Instruments, Inc 


pit a sate THE HILLTARD Corporation 
ona - Fitch has been appointed as 


sistant manager of pipeline sales for U. S 209 W. FOURTH STREET . ELMIRA, NEW YORK 
Steel's National Tube Division. He will 


be responsible for coordinating sales of iN CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal 
trunk pipeline products IO Oh PERSE Pe SER I ey eA 


scien 
of Beckman 
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ELIMINATING CONDITIONS 
DANGEROUS TO EMPLOYEES 


As part of its never-ending effort to improve its service to em- 
ployers in Texas, the Texas Employers’ Insurance Association 
maintains one of the most complete Industrial Hygiene labora- 
tories in the Southwest. Generally analyzing elements and com 
) _ <<“ pounds used by industries . . . Identifying unknown materials 
Ne" ... Determining flash and fire points of hazardous substances... 
Analyzing the very air workers breathe to prevent occupa- 
tional diseases . . . These are but a few of the activities 
carried on in this laboratory to help Texas industries discover 
and eliminate conditions dangerous to the health and safety of 
their workers. 


This is one of the many services offered by the Texas Em- 

Symbol of leadership in ployers’ Safety Engineering Division. It’s only one of the meth 
WORKMEN’S COMPENSATION ods of ensuring safer working conditions and reducing accident 
costs. And it is one more reason Texas Employers’ is the undis- 

Insurance puted leader in the field of Texas workmen’s compensation 
insurance. Are you taking advantage of the SERVICE and 
SAVINGS offered by Texas’ largest writer of this coverage? 


s 
Outstanding opportunities in Sales, 
Claims and Engineering for 


qualified young men For full information, call or write our nearest 


TEXAS 
lias PS nburance Aaseciaion 


BEN H. MITCHELL, President HOME OFFICE _— Employers Insurance Building DALLAS, TEXAS 


service office listed below, or write direct to: 


@ SHERMAN @ TYLER # WACO © WICHITA FALLS 


Offices: @ AMARILLO # AUSTINe (PORT ARTHUR » SAN YSAN ANTONIO « SHERMAN WORTH ¢ FREEPORT © GALVESTON 


ae! 
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TYPE 657A TYPE 657YY 








TYPE 657-458 





TYPE 657-SAUNDERS 











-eefor straight right-angle 


cuts every time...the new 


> 


» 


el eee 
Wide-Roll 
Pipe Cutter 





fast true 
pipe cuts on 
your power drive 


Rolls are twice the 
usual width, double 
the bearing surface 
on pipe—sure straight 
start of cut... by 
hand or power drive— 
extra fast and easy. 
Pays you to see it 
before you buy your 
next cutter—at your 
Supply House. 


No. 201, 4%" to 14” 
No. 202, 4" to 2” 


The Ridge Tool Company, Elyria, Ohio, U.S.A. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


Nee Ree ng | 


> Pte 


wo ar 
ra 


Pump rods 
hard-faced by 
ThermoSpray Process 
give 20 times 

longer service 


New Metco Process hard-faced acid sludge pump rods 
serve as much as 20 times longer than unfaced rods 


A number of oil companies are making im- 
portant savings in equipment down-time and 
replacement part costs with the METCO 
THERMOSPRAY 
of these parts are pump sleeves, as well as the 


Hard-Facing Process. Typical 


acid sludge pump piston and rods shown here 
Operating conditions were severe—rods had 
to be replaced every 24 hours 
every 8 hours. Hard-faced rods now last over 
500 hours; packing more than 60 hours. Coat- 
ings are extremely dense and non-porous— 
homogeneous. 


new packing 


The THERMOSPRAY Hard-Facing Process con- 
sists Of spraying specially developed alloys in 
powder form with the METCO THERMOSPRaAY 
GUN. No compressed air is required. Coatings 
have hardness of Re 30 to Rc 65, depending 
on the specific THERMOSPRAY alloy used; will 
outwear hardened steels from 3 to 10 times 
Spraying speeds are higher—8 to 10 Ibs. per 
hour—and deposit efficiency far greater (up to 
97% )—than with any other type of available 
equipment. Hard surface depth can be closely 
controlled and the smooth surface left after 
spraying requires a minimum of finishing. 


Write today for free descriptive Bulletin 126A 
or a call by a full-time, company-trained, Metco 
Field Engineer in your territory. Or see your 
local metallizing job shop. 

The following trade names are the property of Metallizing 


Engineering Co., In METCO*, ThermoSpray 
*Reg. U.S. Pat. Off 


Metallizing Engineering Co., Inc. 

1149 Prospect Ave, Westbury, L. |, New York + cable: METCO 
in Great Britain Telephone EDGEWOOD 4-1300 
METALLIZING EQUIPMENT COMPANY, LTD.— Chobham near Woking, England 
SSSSESEEEEEEEEEAECEEEEEEEEEEEEEEEEEEEEEEEE 
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Serving These 
ndustries 


electronics 


Pe 


chemicals 


petroleum 


aircraft 





oweeor 
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RADIOACTIVE 


Tracers and Sources 
for the 
OIL INDUSTRY 


May be used for... 


¢ LOGGING 
* RADIOGRAPHY 
¢ LEVEL GAGING 
* DENSITY GAGING 
¢ CATALYST ATTRITION 
* MIXING EFFICIENCY 
® REACTION CATALYST 
* PRODUCT RESEARCH 
© FLOW TRACING and MEASUREMENT 


Our facilities and personnel are at your 
disposal for assistance on these and other 


radioisotope uses in the petroleum industry. 


Write Today for Complete Brochure to 


Dept. PE 
ISOTOPES «<: INC. 


A Subsidiary of Nucleor Corporation America, Inc 


703 S. Main St., Burbank, Calif 


eee No Equal for 
Quick Pipe Threading 


eee these handy efficient 


RibaaiS 
Drop-Head Dies 


A die head for each size, 


can’t fall out 


‘to 2’’—they snap into 


ratchet ring from either side, reverse 
for close threads. and steel heads, 
famous RIfalp long-wear dies 
special dies available. OOR and OR, 4%" to! 
and 11R, %"’ to1'«”’; 12R, % . 


“to2 
easy threading—at your Supply House. 


Tough malleable 


conduit or 


Bargains in fast 


The Ridge Tool Company « Elyria, Ohio, U.S.A. 


——~ |] 
Lou | 


Witte: Pipe Tools 
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Trade Parade 


Oilfield equipment division of Black 
Sivalls & Bryson, Inc. has promoted Joe 
Beggs to manager of a newly-created sales 


é 





Control your “X” factors 
CONTAMINATION and CORROSION 
with Glidden protective a a wien: 


li ; d ’ | district that includes New Mexico, Ari 

ining and coating systems! zona, Utah and Colorado. Jobe, Williams 
is now manager of the company’s Denve: 
oilfield district. Williams succeeds C. D. 
Unsell, who will act as special representa 
tive in the Denver vicinity 








The directors of Graver Tank & Mfg. Co 
Inc. have clected E. N. Gosselin chair 
man of the board and J. FE. Swanson 
president 





E. N. Gosselin J. E. Swanson 


Reginald L. Robinson has been nan 
vice president and technical director 
Jet Research Center, Inc 


You are at the mercy of unknowns, equipment corrosion , , 
. Position as assistant to the advertisin 


and material contamination, which affect your profitable manager of Reed Roller Bit Company | 

: “is been accepted by Daniel H. Reat of Hous 
operation. Fortunately, losses from these factors can now be ton, Texas 
minimized, sometimes eliminated, with the application of Fred J. Myers is now general manager of 


the proper Glidden protective lining system. Hammond Iron Works’ western divisior 
‘ with headquarters at the Provo, Utal 


For example, a section of a 2” steel pipeline, carrying offices 
highly corrosive production crude, once had to be replaced 
every 6 to 8 months. That same section of pipe lined with 
Glidden VINYL-COTE*, is undamaged after 5 years. 
Savings to date on this section alone: over $4300. 
Your corrosion and contamination problems in vessels, 
storage tanks, tank cars and other equipment, can be solved 
in a similar way with a Glidden-engineered protective lining ® 


or maintenance coating. Write for complete | F. J. Myers W. S. Carpenter II! 


information and technical product data. Ww 


Samuel Carpenter HI has been ap 
pointed director of sales of Du Pont’s 
petroleum chemicals division. He suc 
ceeds David H. Conklin, who becomes 
Write today (company letterbead, [ime managing director of the Du Pont Com 
please) for your copy of this neu . | pany (United Kingdom) Ltd 
VINYL-COTE book whichcontarr§ Other personnel changes in the petro 
complete product information. | leum chemicals division are: Alfred R. 
Mullis becomes assistant director of 
sales, Earl G. Bennett, eastern regional 
manager, and Donald W. Frison, central 
regional manager. Charles D. Towery, 


THE GLIDDEN COMPANY manager of the Gulf Coast region, will 


take over the management of the Mid 

INDUSTRIAL MAINTENANCE HEADQUARTERS Continent region in addition to his present 

900 Union Commerce Bidg. + Cleveland 14, Ohio position. R. Carter W. Jones has been 

named sales service manager. Harold C. 

SALES OFFICES AND FACTORIES: San Francisco, Los Angeles, Chicago (Nubian Division— 1855 North Leciaire Thompson will become sales promotion 
Ave.), Minneapolis, St. Lovis, New Orleans, Cleveland, Atlanta, Reading. In Canada: Toronto and Montreal. manager 


*A Glidden Trade- Mark 
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can help tell 
oil’s story 
on TV! 


Bring “PROGRESS PARADE” films 


to your local TV station— 


7 
s 


Z 


4 


build prestige for yourself 


and your industry! \ 


- 


The Oil Information Committee is pro- 
ducing a series of sper ial T\ programs 
about the oil industry called “PROG- 
RESS PARADE.” Each program takes 
the viewer “behind the scenes” to show 
him this vital industry is working in 
his best All phases of the 
industry are covered— and because the 


interests 


programs are informational in nature, 
stations are glad to telecast them in the 
public interest without commercials. 

“PROGRESS PARADE” offers you 
an excellent opportunity to participate 
in your industry's public relations pro- 
gram and to tell your neighbors how 
petroleum helps make their everyday 
lives more enjoyable, more worthwhile. 

The Program Manager of your local 
TV station is constantly looking for 
new program features and will be 
happy to receive these specially pre- 
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pared 1345-minute films. Four differ- 


ent TV films are issued every year. 


How to get ‘‘PROGRESS PARADE” 
television films 

First check if the T\ 

community has the latest “PROGRESS 

PARADE” film. Hf 


touch with your local Oil Information 


station in your 


not, just get in 


American Petroleum Institute 


Committee. They will provide you 
with the most current “PROGRESS 
PARADE” 


mation you ll need. 


and any additional infor 


Don't miss this opportunity to tel 


your story—the oil story—on television 
You'll be helping vourself, your co 


pany and your industry all at the sane 


50 W. 50th St., New York 20, N. Y. 


| would like to have 
Please send me the addre 
NAME 

ADDRESS 


CITY 


FOR FURTHER 


the“PROGRESS PARADE” films televised in my 


ss of my nearest Oil Information Comn 


community 


rittee District Office 


NFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





Climbed Derricks 

‘First Schlumberger secretary hired 
in California” is an honor held by 
K.atherine Barnes, now executive sec 
retary, Pacific Coast area, Schlum 
berger Well Surveying Corporation 
Since the age of five, when her family 
moved to Bakersfield, Kay has bee 


closely associated with the Southern 


California oil industry. Many are the 
| 


times, she recalls, when as a child she 
climbed derricks, slid down abandoned 
sump holes and poled rafts over the 
waste water “ponds.” 

After the discovery of Signal Hill 
her family moved to Long Beach 
where her stepfather joined Shell Oi! 
Company. Kay graduated from Univer 
sity of California at Los Angeles witt 
a BE in physical education. She in 
tended to have a teaching career until 
“fate” in the form of Schlumberger 
stepped in to change her mind 

After joining as a secretary in 1934 
Kay stayed on, rising to her present 
position which includes office manage 
ment and counseling women personnel 
In 1954 she became the first woman 


... but neither summer sun nor winter snow stops 
Transco’s search for new and profitable markets for 
natural gas. During 1956, Transco delivered record 
quantities of gas to heat-hungry markets. This year, 
look to Transco for a real heat wave...a wave to 
increase natural gas movement —to bring heat for 
warmth and fuel for power to our best potential 
markets... the places where the most people are. 


Katherine Barnes 


to complete 20 years with Schlum 
berger and received a service pin and 
gold watch at a special awards banquet 

Miss Barnes has continued living at 
the family home in Long Beach, com 
muting the 50 miles daily to her office 


HELPING TO EXPAND THE MARKETS : in Los Angeles. A member of Soropti 


= mist International of Los Angeles, she 
FOR TEXAS-LOUISIANA NATURAL GAS ze is active in Desk and Derrick and was 
s on the committee which drew up the 
original articles of association for the 
formation of Desk and Derrick Clubs 
of North America 
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WHY NOT LET 


YOUR 
PARAFFIN Problem? 


BRAKESOL is the safe, economical way 
trol paraffin in your production system. By 
get more production, by reason of having 


Oil Loans 


ma by nq those tank bottoms 
BRAKESOL |: being ed all over the world today and is 
accepted as one of the most effective methods of treating and 
nr ng t paraffin problem 
y manne 1 t ife to use and will not harm the skin, and the 
Janger of fire hazard hos been greatly minimized 
BRAKESOL rrosive ond w not harm production or 


refinery equipment 


HOLDS PARAFFIN IN ‘SUSPENSION 
from FORMATION to REFINERY 


GOOD SERVICE NEAR YOU 


There's a BRAKESOL Treating Engineer near 
you who can show you the most effective 
methods of application to solve your poro- 
fin problem . . . in one easy operation. 
Contact him TODAY, he'll be glad to help 
you. For additional information, write us 
direct, or contact your local supply store. 





NATIONAL BANK OF TULSA 
Ms CL Ent eens 


NSURAFD t RPORATION 





P.O 
Box RING MPLETE BANKING AND TRUST SERVICES 
9506 Oklahoma City, Okla 


Export Distributor The Notional Supply Co Export Division 


Better PIPE TOOLS 


QXd> | v2) 


Reversible Ratchet STOCKS } 
and Adjustable DIES For an Easier Way 


Faceptionally conventions where svace © tO Remove Packing 


limited, this stock simplifies pipe threading 
close to walls, in corners and wherever oper 


ating room is restricted. With adjustable dies Here is o rugged, flexible, hand-too! that “works 
(eut exact, over or ander size threads) it is an 

ideal tool where valves and fittings are being around corners’’ for removing old packing from 
installed or maintained 


“ARMSTRONG BROS.” Adjustable Dies are stuffing boxes. The picture above shows how Dura ‘your jobber—or write for 
of Special Vanadium Teol Steel, have “backed Hooks operate around obstructions. All steel — / HOOK Bull ti N y PEDH 


off” teeth, correct cutting angle, ample chip . 
clearance and correct throat angie tempered steel cork-screw bit — mode in 6 sizes * , ee gee. prices. _ 
They «tart and cut easily, hold — nominal in price Py . 
their sharpness and “spin off . 


‘The 
al ‘ pipe without jamming or tearing PERFEC 
SEAL 


—_ 
ARMSTRONG BROS. TOOL CO. DURAMETALLIC 7 fe, CORPORATION 
$23) w anmstaows AVENUE » CHICAGO 30, me BabAN AROS ; MICHIGAN 
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CATERPILLAR 





Pushing through the world’s 


longest pipeline 


With 35 Caterpillar-built units in its spread, 
Majestic Contractors, Ltd., is laying 34-inch 


at a pace usually reserved for smaller pipe 


Seven Cat No. 583 Pipelayers are helping Majestic Contractors 
of 34-inch pipe a day on the Trans-Canada pipeline 





No. 12 Motor Grader and two D7s are used on backfilling operations 
includes 35 pieces of Caterpillar equipment—engines. pipelavers. tractors and mot 


graders 


A Cat D339 Diesel powers this Cleveland ditcher in Saskatchewan. There are nine 
rugged, heavy-duty Caterpillar Engines at work in the spread 


When finished, the Trans-Canada pipe- 
line will be the longest in the world. It 
vill slash 2.500 miles across Canada, 
bringing Alberta 
Montreal 


as as tar east as 


Majestic Contractors, Ltd... of Edmon- 
ton, Alberta. is laving a 100-mile section 
of the pipe from Burstall to Leinan, Sas- 
katchewan. It is putting the 34-inch pipe 
into the ground at an average rate of 
8.700 feet per day. This equals the rate 
that smaller big-inch pipe is being laid 
elsewhere in the industry. In one record 
10-hour working day. Majestic welded 


305 joints of 40-foot-length pipe 


Spread No. 1, which is setting this pace, 
is practically all Caterpillar. It includes 
seven new CAT* No. 583 Pipelayers, the 
highest capacity machines in the indus 
try: five MD7 Pipelayers: seven D7s; 
three D6s: two D4s: one D2. and a No. 12 
Motor Grader. And Majestic is relving 
on nine rugged, heavy-duty Caterpillar 
Engines to power other equipment. There 
are seven D318s. one on a Cleveland 


backfiller and six on Bueyrus Erie 


You can look for the production record livers 191 HP. And because of its well 


shovels. In addition, there are two D339 
Di see I iealinte Mile on this job to become increasingly com balanced design. it is as safe as it is fast 

esels on eveland ¢ ers 
mon in the industry as new No. 58: In the complete line of Caterpillar 

. ; wes 

‘ « ( , . . ' 
Right-of-way is 65 feet. The ditch join more and more spreads. This is the oilfield machines and engines. there is a 
measures 52 inches at the bottom and 


90 inches at the top. This is widened to 


highest capacity pipe laver in history. unit to tit every need so call your 


and it is establishing a new standard for Caterpillar Dealer soon. He will demon 
8 feet. 4 inches in sandy terrain. Here 


the No. 583 Pipelayers stay 10 to 12 feet 


a dav’s work. This efhicient pipelavet strate any of his high-production ma 


can lift 130,000 lb. and its engine de- chines on vour job—at vour convenience 
from the 6-foot-deep ditch to lower the 


150-pound-per-toot, S4tinch pipe. All CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS, U.S. A. 


pipe is being cradled in immediately ‘ 
Caterpiliar and Cat are Registered Trademarks of Caterpiiiar Tractor ¢ 
following the doping and wrapping 


operations, 





Roebling 
Royal Blue Wire Rope 


will wear and wear 


and wear! 


This working quality means longer service life on your job. Add to this the fact that Royal Blue 
is stronger than the strongest rope you have been using and you have two excellent reasons why 
it has enjoyed faster acceptance than any wire rope in Roebling’s history. Your distributor or 
Roebling Sales Office will give you the complete story, or contact John A. Roebling’s Sons Cor- 
poration, Trenton 2, New Jersey. ‘ 


—_—— 


Distributors, Branches and Warehouses Throughout the Country—Subsidiary of The Colorado Fuel and Iron Corporation 
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in salt water 
disposal 
well tubing 


US 


‘Fibercast 


WELL TUBING 


This is Fibercast, an unre- 
touched photograph of Fiber- 
cast Well Tubing after 22 
years in disposal use. No de- 
terioration! No loss of strength! 





Distributed by 
CONTINENTAL-EMSCO COMPANY 


A Division of The Youngstown Sheet and Tube Compony 
General Offices: DALLAS, TEXAS 
Piants: LOS ANGELES @ HOUSTON e GARLAND, TEXAS 
Export Offices: 45 Rockefeller Plaza, New York City 
Representotives in All Principal Oil Fields of the World 
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More than 5 years proven successful operation in 
down-hole tubing, and still going where other mate- 
rials fail in a matter of a few months. All this adds 
up to real protection of the Casing & Well investment. 


Fibercast is non-corrosive — plus: 


Tensile & Joint Strength — For settings to 7,000’ 
depths. 

Collapse Strengths — Allows filling the annulus 
with protective fluids. 

Acidizing Is safe directly through the Fibercast 
Tubing. 

May be Engineered with or without Packer. 
Fast Thread System and Light Weight makes for 
low installation cost 


THE FIBERCAST CORPORATION 


A Subsidiary of The Youngstown Sheet and Tube Company 
Sand Springs (Tulsa), Oklahoma 





CONTINENTAL- EMSCO 


Serving the Oil and 


Worldwide 


Gas Industries 
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LIGHT-WEIGHT PIPE 


With the GUTS to Gather Gas 





Just because Naylor Spiralweld pipe is light It’s this combination of performance features 
in weight, you don’t have to baby it in gas- that gives Naylor pipe the guts to handle 
gathering service. any gathering assignment throughout the 
> ire re re ’ lis ters fr 20) inches 
Tho oni 10 structure that gives Naylor its dis- entire range of diameters from 4 to 30 inche 
tinctive appearance makes it stronger and Naylor Spiralweld is available with standard 
safer. The spiral lock acts as a continuous weight pipe ends for stronger field welds. 
expansion joint to absorb shock loads, stres- 
ses and strains and gives the pipe greater 
collapse strength. 


NAY OF - 


NAYLOR PIPE COMPANY EXCLUSIVE DISTRIBUTORS IN 


1240 East 92nd Street MID-CONTINENT AND GULF COAST AREAS 
Chicago 19, Illinois 


Write for Bulletin No. 507 or call 
our distributors. 


MID- 
Eastern U.S. and Foreign Saies Office F ee a oe a co. 
r 
60 Eost 42nd Street, New York 17, N. Y ee ee ee ene 
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—off lines... 


but maintain flow! 


The MUELLER: No.3 Line Stopper Unit 


When repair, replacement or a tie-in is necessary on a 6" 
or 8" line, a Mueller No.3 Line Stopper Unit can shut-off 
the line under pressure, yet service need not be interrupted. 

Line Stopper Fittings and Drilling Nipples are welded 
to the pipe and gate valves attached. The pipe is cut by a 
C1-36 or CC-36 Drilling Machine and a by-pass line in- 
stalled. The Line Stopping Machine inserts and expands a 
stopper which safely isolates the section of pipe to be 
worked on.When work is completed, the by-pass is removed, 
fittings capped, and normal operations are resumed. 

Flow is maintained without a minute's interruption. 
The line is under pressure through every step of work, 
but there is no escape of fluid, no reduction of safety! 

Stop off those lines that need attention, but keep flow 
on the go — get the details on Mueller NO-BLO® Line 
Stopping Equipment from your Mueller Representative 


or write direct. 


Unit No.3, for 6" and 8" lines, consists of two H-17335 Stopping 
Machines, one H-17345 Completion Machine and one set of attach- 


ments. Max. pressure: 60 p.s.i.; max. temperature: 250°F 


Unit No. 3SW, for 6’and 8" lines, with two H-17340 Stopping 
Machines, one H-17346 Completior, Machine and one set of attach- 
ments is used for higher pressures. Max. pressure: 230 p.s.i. at IOO°F., 
max. temperature: 250°F. at 200 p.s.i 


MUELLER CO. 


Factories at Decatur, Chattanooga, Los Angeles 
in Canada. Muetior, Limited, Sarnia, Ontarie 
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Dou't Hedge on Quality 
When You Buy Steel Valves... 


Maintenance costs can gobble up your savings in a few months! 








> 
* 
7 
8 
: 
= 
> 
~~ 


LUNKENHEIMER QUALITY is no longer a worthwhile dividends in maintenance sav- 

luxury—it’s your vitally needed insurance ings . . . year after trouble-free year. The 

against today’s sky-high maintenance ex- Lunkenheimer Company, Box 360, Annex 

pense. Labor rates are going still higher. . . Station, Cincinnati 14, Ohio. 

a ae ag ta cat, n The cost of a LUNKENHEIMER VALVE 
Gets smaller...and smaller. ..and smaller 


relief in sight. Today, it pays to buy the : ; 
best valves you can get, with no hedging on with each passing year af dependable service 
quality. Your purchase of Lunkenheimer A check on the cost of maintaining your 
Steel Valves is an investment that pays cast steel valves will prove this point. 


STEEL *BRONZE *!IRON *PVC 


JNKENHEIMER 
L LW WN NHEIMER 


THE ONE COT NAME IN VALVES 
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YEARS 
FROM TODAY 


TUBESEALS* NOW IN FLOATING ROOF 
TANKS WILL OPERATE AS EFFICIENTLY 
AS THEY DO TODAY! 


WE DOUBT this can be claimed 
for any other ftloating roof seailit 


exhaustive tests prove: 


To determine the efficient life-expectancy of the Ham- 
mond Tubeseal in service, tests were made under the 
worst possible conditions to which a floating roof seal 
can be subjected. The Tubeseal was moved across very 
rough rivet heads, erection burrs and abrasive weld 
surfaces, for a total travel of 70,000 feet. This is equiv- 
alent to a normal! wear of more than 36 years in actual 
service. Moreover, as the tests were run dry, there was 
the added disadvantage of the absence of lubricating 
effect normally created by wetted surfaces. Upon com- 
pletion of these rigorous tests, the scuff band had only 
worn through the ribs and had barely penetrated 
through the material, leaving two-thirds of the stock 
intaet; proof that the Tubeseal is unimpaired after 
traveling 70,000 feet. 


The;36 year life-expectancy of a Hammond Tubeseal 
assumes no mechanical accident and is arrived at in the THe TUBESEAL TEST: 
following manner: Each year a floating roof, in normal 
service, makes about 48 trips to and from top and bot- 
tom of tank. The roof of a 40 foot tank, therefore, will 
travel 1920 feet per year. Assuming 1920 feet of travel 
per year (based upon full depth of travel) and applying 
our accelerated wear test, the Tubeseal wil] be service- 
able for at least 36 years 542 months. CONDITION OF TUBESEAL AFTER TEST: Scuff 
band hod worn through ribs and had borely 
penetrated into the main material, leaving 45 


THE HAMMOND TUBES EAL. of stock intact. 


is the most efficient and positive seal known. Tests were conducted dry with no aid of lubr 
cant normally resulting from stored product 


total travel 70,000 feet 
travel over vertical weld ..... 46,400 feet 
on same line 
Horizontal welded seam crossed . 21,200 times 
Flat head rivets crossed 63,600 times 


if features: 
Photos show projections used for test. Included 
RO moving parts odsmen are 16”0f 4%” horizontal weld—24” of sharp 
no mechanical maintenance irregular vertical weld—2 erection burrs—3 74 


climate proof | flat head rivets and 2 34” cone head rivets. 
non-corrodible 


can operate to bottom of tank 


or above the top rUBECEA * . 
no vapor space below the seal SESE tem tele) Mote) mes de) tb 
NO VAPOR 
at NO EVAPORATION 


io ws SPACE 
i tem ete] i. ieh-jie), | 


longer working life expectancy } “ns 
*patented Write for bulletin TS 


entire circumference has tight 


seal under pressure at all times 


p™ MOn 
WARREN and BRISTOL, PA. - PROVO, UTAH « CASPER, WYO. « BIRMINGHAM, ALA. 


Sales Offices 


BOSTON 10, MASS. « NEW YORK 20, N.Y. + CINCINNAT! 2, OHIO - CHICAGO 3, ILL. + WARREN, PA. 

BRISTOL, PA. + ARLINGTON, VA. + GREENVILLE, S. C. - BIRMINGHAM, ALA. + SAGINAW, MICH. 

SAPULPA, OKLA. « PROVO, UTAH + CASPER, WYO. - LOS ANGELES 57, CALIF. - HAVANA - MEXICO CITY 
“TIPSA,” BUENOS AIRES + CAIRO, EGYPT + PORT-AU-PRINCE, HAITI + LIMA, PERU 


y 
CHENT AND POSITIV Licensees: CALIFORNIA, CANADA, ENGLAND, BELGIUM, GERMANY, ITALY, FRANCE, JAPAN 


— 
I 
—_ 
_- 
2, 
vy 
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Cut flow control costs...standardize on... 


THE WORLD'S MOST COMPLETE 


LUBRICANTS and 


Bolted Gland Type Valve in 4” to 36” for 
200 through 800-lb WOG Semi-Steel 
and ASA 150-ib and 300-ib Carbon Steel. 





VALVES 


2-Bolt Cover Type Valve in 4” 
and smaller sizes for 175-lb 
WOG. Semi-Steel 


a 


Hypreseal Valve—Bolted Bottom Cover 

Type. 2” to 30 by 34” for ASA 

150-Ib through 1500-ib Carbon Steel 

(with rectangular opening). API 2000- 

Ib and 3000-lb WOG Alloy Steel 
Screwed Gland Type Valve in 4” ; Rectangular Opening. API 2000 and 
and smaller sizes for 200, 400 fF : 3000-ib WOG Alloy Steel (with round 
and 500-ib WOG. Semi-Steel fs : opening). 








— LUBRICANTS 














PROPER VALVE LUBRICATION means longer valve life and better convenience, they are available in stick, tube and bulk 
performance at lower cost. Rockwell is the world’s oldest and forms. The Rockwell High Pressure Booster Type Hand Gun 
most experienced manufacturer of lubricated plug valve and Rockwell High Pressure Booster Type Bucket Gun make 
lubricants. To assure perfect performance, a complete line the lubrication of even a great number of valves a job that 
of lubricants has been developed and field proved. For takes only minutes. 


«ACCESSORIES 


GREATER DESIGN AND INSTALLATION FREEDOM are the “‘extras’ While only a few of the valve accessories are shown above, 
you get when you specify Rockwell-Nordstrom valves and you can learn about the complete selection by talking with 
accessories. No matter what your operating requirements your Rockwell-Nordstrom sales engineer or writing directly 
or problems, you can select from a complete line of valve to: Rockwell Manufacturing Company, 400 N. Lexington 
accessories that assure easier, safer, more efficient operation. Avenue, Pittsburgh 8, Pennsylvania. 








; 
; 
, 
; 











LINE OF LUBRICATED PLUG VALVES, 


ACCESSORIES 





Hypreseal Valve — Screwed Bottom Cover ALL THESE ADVANTAGES 
Type. 2” to 8” for 7500-lb WOG Alloy 
Stee! (rectangular opening). ASA 2500-Ib In Every Rockwell-Nordstrom Valve. 
Carbon Steel (rectangular opening). API — 
5000-Ib and 10,000-lb WOG [rec- LEAKPROOF: Lubricant sealing is a double seal agcinst lecokage. 
tangular opening) and API 5000-lb and 
10,000-ib WOG [round opening). l ; E. Lubricant prevents metal-to-metal wearing frictior 


,* LOW Tt: Lubrication is preventive maintenance. 


NDA Hydraulic lubricant action jacks plug for 
operation 


QUARTER 4 OPERATION: 90° turn for full positive shut-off 


SM TH PA AGE: Straight-through flow without crevices 


minimum pressure drop 


UNEXPOSED SEAT Corrosion and erosion eliminated 
sect oreas 

Multiport Valve Type. Avcil- 
able in Glond type and Hy- ADJuU: UBRICAT DER PRE E. Never dowr 
preseal type in WOG pressures routine servicing 

to 400 Ib and ASA pressures to 
1500-ib. Sizes from V2” to 24”. 


No other valve at ony price con offer the performance 
life ot lower cost of Rockwell-Nordstrom valves. 




















AUTOMATIC VALVE OPERATION is more dependable and econom- seats to be set, the actuator has only to move the lubricated 
ical when you specify Rockwell-Nordstrom valves. They are plug through 90 

far superior to ordinary valves for power operation because Typical electric, pneumatic and cylinder operators shown 
lubrication reduces operating torque smaller, less costly above represent only three of the more than fourteen power 
actuators can be used. And since there are no forced, wedged operation arrangements available 


——- VALVES WITH SPECIAL FEATURES 


eh eu a 


NO MATTER WHAT YOUR NEEDS, there is a Rockwell-Nordstrom build-up that imposes dangerous stress on ordinary valves 
valve that will do the job better, longer and at lower cost and fittings. Gas safety control (Factory Mutual) : es for 














A few of the Rockwell-Nordstrom valves with special fea- positive control against explosion in multi-burner gas-fired 


tures are shown above furnaces, ovens and driers 

Special metal valves are available in stainless-steel, bronze * ° 
and other corrosion resisting alloys for even the toughest Rockwell-Nordstrom valves and accessories are 
services. Valves with hard faced plugs and bodies combine the leading oil field and industrial distributors eve 
economy of semi-steel with hard facing for utmost corrosion full information write: Rockwell inufacturing 
and wear resistance. Steam jacketed valves for precise product 400 N. Lexington Avenue, Pittsburgh 8, Pa. Car 
temperature control. By-pass relief valves prevent pressure Licensee: Peacock Brothers Limited. 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed For Positive Shut-off 





Another step ahead in Marsh Gauges: the new Marsh 
““Safecase’’. Down to the final detail this gauge is de- 
veloped for those applications where an unexpected surge 
of heavy, explosive over-pressure can occur. 


In the “Safecase”’ a solid metal barrier protects 

the entire face. But, still more important, the entire SAFECASE 
back of the gauge is a thin, ductile plate, designed to ® @ 
open out when subjected to abnormal pressure. Back plate 

is held firmly to the case by two holding screws and 

cannot be dislodged by a pressure blowout. 


In exhaustive tests it has never been possible to 

shatter the crystal or create any other dangerous conditior 
in a “Safecase’’ gauge with its safety-release back. 

Tie accompanying illustration shows the result of one 
of a series of tests in which blank cartridges 

were fired in the back of the case without 

even breaking the crystal. Think what that 

means in safety to operating men! 


Yes, an important development . . . but mene Safes mes 
merely the kind you would expect from 

the manufacturer who originated the car ery eELcane ne 
“Connoweld” tube, the “‘Marshalloy” 

case, the Mastergauge movement 

and practically all of the major 

advancements in pressure gauges. 

Ask for up-to-the-minute 

information 


Pressure of explosive force 
merely opens out safety back 


Instead of depending on blow-out plugs, entire bock of 
Sofecase Gouge is designed to yield to over-pressure. Photo 
st left shows actuol result of firing cartridge within back of case 
MARSH INSTRUMENT co. - ‘« Sofety-releose bock exhausted pressure. Front remained intact 
Sales offiliate of Jas! P. Marsh Corp 
Dept. M, Skokie, Ill. 


HOUSTON BRANCH PLANT: 
1121 Rothwell St., Sect. 15, Houston, Texas 


Marsh Instrument & Valve Co. (Canada) Lid., 4 
8407 103rd St., Edmonton, Alberta, Canado ACCURACY” 
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Used by more drillers 


on more mud pumps 
than any other V-belt made 





The four engineering developments 
shown at left make Rib-Top an out- 
standing performer in mud pumping 


World leadership is the result of these 
4 engineering developments 


1. Tougher, more resilient cords are able to operations. 
absorb the severe pulsations of mud 


pumps; easily handle peak loads Yet Rib-Tops cost no more than 


S tntiites cones tiie. @ Bot ordinary belts of comparable ratings. 
No 1813608 As a Gates Belt bends 


around a sheave, the concave sides fill For fewer V-be lt replacements and 
out become straight fit sheave 
grooves evenly. (Fig A.) This uniform lower costs on mud pump drives, 
arscat Rescoggescarty v0 - — ss always specify Rib-Top. Bot h Stand- 
Owe ess wea onger ile - . 

Straight sided belts bulge at the sides ard and Super Rib-Top are available 
when bent Uneven contact (Fig. B) 


causes uneven wear; shortens belt life at your nearby oil field supply house. 


3. Stabilizing ribbed tops (UU. S. Pat. No The Gates Rubber Co., Denver, Colorado 


48135) are exclusive with Gates. They 

ampen vibration protect top of belt World s Largest hAaker of V Belts 
from damage, keep belt running smoothly 
over idler-equipped mud pump drives 
with no side whip 


Put Super Rib-Top on the tougher drive 
MAAN4 4. Flex-Weave cover (U. S. Pat. No ° : ay : 
ANN 2519590) provides greater flexibility with jobs. With 40% greater horsepower capa- 


a {a leas stress on fabric. Wears longet city, Super Rib-Top easily handles drive 
AANA lengthens belt life ...lowers belt costs 


Ly 


it ee 


Gates Rib-Top Vulco Rope 


DEVELOPED ESPECIALLY FOR MUD PUMP DRIVES 


overloads. Fewer belts and narrower sheave 
solve space and weight problems. 











The Mark of Specialized Research 
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The world’s population is growing steadily and each 
new person requires the use of energy to feed, clothe, 
and house him... .There is a widespread growth in the 
desire of people to live better, to get more out of life. All 
of this calls for more energy. 


M.J. Rathbone, President, Standard Oil Company (New Jersey! 


y ) YEARS 
producing energy for an abundant life 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD THE PETROLEUM ENGINEER, May, 1957 





Three Rust-Oleum DIFFERENCES 
that save you time, money and metal! 








GOES ON FASTER STOPS RUST || LASTS LONGER 


No tedious surface prepara- Rust-Oleum’s specially-proc- | | Applied over rust, Rust-Oleum 
tions usually required — just essed fish oil vehicle works lasts longer for the over-the- 
scrape and wirebrush to re- down through the rust into the j t 
move rust " f pic pits in the 

then brush Rust-Oleum 769 bare metal where it drives out 
Damp-Proof Red Primer right air and moisture to stop rust. 
over the remaining rust. 


€ st scale and loose rust tiny, mucrosc 

















Chart shows results of tracing radio- 
activated Rust-Oleum through rust 
to bore metal by Geiger Counter. 
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Mised, Rust-Oleum vehicle, 


rust, and metal 
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These are just a few of many important difference finish coatings, with the same fish oil vehicle, are avail- 
that separate Rust-Oleum from ordinary coatings able in nearly every color for double protection . 

When you consider that Rust-Oleum covers approxi- it's just good, common sense to use Rust-Oleum. 
mately 30°¢ more area, depending upon surface con- Prompt delivery from Industrial Distributor stocks 
dition and porosity . . . and the fact that Rust-Oleum Write for illustrated literature with color charts 


’ ® Rust-Oleum 


is distinctive as you 


STOPS own fingerprint. Accept 
ry no substitute 
~~; f ae ‘ 
= -_ 


ATTACH TO YOUR LETTERHEAD — MAIL TODAY 


Rust-Oleum Corporation 
2501 Oakton Street * Evanston, Illinois 
[] Complete literature with color charts. 
rs [] 30-page report on Rust-Oleum penetration, 


C) Nearest source of supply. 


Rust-Oleum and Stops Rust are brand names and registered trodemorks of the Rust-Oleum Corporation. 
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you can judge 


It's quite simple 


to obtain the full comparison of values 


1—Average radiant transfer rate. 
2 —Maxirnum deviation from average radiant 
transfer rate. 3—Average and maximum trans- 
fer rate in convection section. 4—Maximum tube 
wall temperature, radiant or convection. &—Maximum 
efficiency with specified excess air. &—Controlled thermal 
recirculation of flue gases to provide even heat distribution 
throughout fuil length of each tube and equalized heat dis- 
tribution around each tube. 7 —Overload and correspond- 
ing transfer load. & —Design to provide: structural column 
supports - Ladders - Platforms - Tube Removal facil- 
ities, etc. 9 —Degree of assembly; of the furnace 
structure and of the heating surface 


PETROCHEM-ISOFLOW FURNACES 


+ 


FURTHE FORMATIO 
\OVERTISED PRODUCTS, SEE READER SERVICE CARC THE PETROLEUM ENGINEER, May, 1957 





Oil Financing from the FIRST ;, DALLAS 


goes where you go... 


Worren |. Todd, Jr. of Daiport Oil Company on the site of Dalport's new 
Otis Ll. Jones, B-1, in lee County, New Mexico. Mr. Todd is ao regular 
customer of First National's Oil Deportment 


Specialized experience, organization, and resources 
to help you with practically any kind of 


need for “working money” 


FIRST NATIONAL BANK IN DALLAS 


Member Federal Deposit Insurance Corporation 


put FIRST financing 


in your own oil future 
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NEW 
Metal Blade 
Aeromaster’® 





AEROMASTER 
fans 54” to 22’ for 
cooling towers and 

radiator-type coolers. 











Lasts Longer + Costs Less 


Efficiency . . . economy . . . durability 
three important standards 
the AEROMASTER fan. 


AEROMASTER fans are efficient because 
aerodynamic 
principles. True airfoil blade sections 


they embody advanced 


give maximum air delivery. 


AEROMASTER fans are economical be- 
cause adjustable pitch angle of the blade 
permits a flexibility of setting which en- 
ables you to decrease fan load to an 


-ftenomasten’ Fans 


*Koppers 
Trademark 


are yours in 


accurate minimum horse-power require- 
ment. Design features reduce labor and 
installation costs. 

AEROMASTER fans are durable because 
they are made from corrosion resisting, 
silicon-magnesium, aluminum alloys with 
high tensile strength, fine grain structure 
and increased endurance limit. 

For more details write to Koppers 
Company, Inc., Aeromaster Fan Dept 
6705 Scott Street, Baltimore 3, Md. 


Engineered Products Sold with Service 





¢ Writes: 
inable remedy 
tried for protection —— 
ticks and chiggets; oY € 
Off passed the acid test. 


STOP INSECT BITES! 
REVENT DISEASE & INFECTION! 


‘TICK 
OF 


More Than A Repellent 


SAFE! FAST! Keeps away 
Chiggers, Ticks, Mos- 
quitoes, Flies. A few sec- 
ond spray Protects you 


all day 


A Zoologis 
“Every imag 


LT LL LL 
ANANANANAANY 


Ke 


TUTTTHIN 


12 O2. Bombs 





De yeu know thet biting ticks trans- 
mit te humans twice the number of 
tuleremia coses than hendling or 
skinning of rabbits. 


Distributed by 
MINE SAFETY APPLIANCES CO. 
201 North Braddock Avenve 
Pittsburgh 8, Pa. 
76 Branch Offices in the United States 


— OOO 


ANAAAAANANAANANAARARARRRANN 1/77, 


LULL LLL LLL LL 


N 


\ 
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follow the factory’s 
lead . . . get better 
service from your 


NEW TRIPLE IGNITOR 
SPARK PLUGS 


Waukesha is now 

factory-installing STITT 

New Triple Ignitor Spark Plugs 

STITTS cost a 
little more—save hundreds of dollars per 


in all gas engines 
engine per year because they last 


longer, cut downtime substantially, 


increase magneto life, require 


less service. Also, factory equip- 
ment in Clark, Cooper-Bessemer, 
Worthington, other leading en- 

gines [ 
Write today for new Arplica 

tion Chart—matches spark plug 
recommendations to ennine service 

you'll get better plug 
performance 


STITT IGNITION CC 
COLUMBUS 1, OHIO 


STITT MAKES HEAVY DUTY 
INDUSTRIAL-TYPE PLUGS 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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to 
choose 
from 


at 
HOTEL CLEVELAND 


s- Cleveland Room 


Dine in the sple 
setting of o grand dining 


old world 


room. The menu voried. the 


service 


DP oper on 
iP yenge om 
One of the brightest 


supper clubs. Dancing nightly 
from 9.00 pm 


of the city 


Air conditioned, of cour 


Rib Ki x 
‘00m 4 

A true specialty restaurant 
For Fabulous Roost Beet 
roasted orved and serves 


to your order 


MEN'S BAR 


Strictly stog Ss 
haven for good drinks 
good food and good tolk 


Plus sports events on 


TRANSIT BAR 


For rapid service in the most 
unique bor in the country 
decorated with an outstanding 


collection of miniature trains 


Pouse — in the relaxing. informal 
atmosphere of the goyly decorated 
Patio. It's a Cleveland hobit to 


soy — Meet me at the Patio 


ne Coffee Shop 


Service is brisk and decor cheerful 


in the modern, air-conditioned 
coflee shop. Enjoy oa tasty sandwich 
or ao moderately priced meal 


CLEVELAND, OHIO 


WRITE OR CALL FOR YOUR RESERVATIONS NOW 
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¢ L A Ss Ss g F a E D DISeOrer? WELL 


200 acres in Tulsa, Co., completed 
has averaged 15 B/daily under 


We was not fractured 








STEEL PIPE AND TUBING 
© Chrome Moly @ Carbon Moly © Heavy Walls POSITIONS AVAILABLE 


@ Carbon Stee! = Stainless @ Large 0.0. Petroleum Engineer with Master's De 
Widest Renge of Sires end Spoce in the U. $ gree, or Doctor's in Chemical, Mechan 
WRITE FOR STOCK LIST ical, or Petroleum Engineering, for 


MIDCONTINENT TUBE SERVICE, INC. research and teaching in Petroleum 
2308 Oakton St., Evanston, Ill. e DA 8-4030 Production Engineering at rapidly 
growing Southwestern institution. Rank 


and salary open, twelve months em 
ployment possible, consulting work 
MECHANICAL ENGINEER — encouraged and avajlable in immediate 

SALES area. Applications will be kept confi 


iia dential 


ae ee ee TEXAS TECHNOLOGICAL COLLEGE when in 


M 


at. Tantei LUBBOCK, TEXAS > CHICAGO 


References on re- 
quest. Re . 7 The Petroleum 
Engineer, P. ©. I . Dd Texas 
































Los Angeles 
P @) Cc E s s downtown, family hotel! 
ENGINEERS Dre Bere b 
For work in Tulsa, Oklahoma Mini- seein i Pee 


mum requirements: B. S. degree in ry Pan eee: “ _ Cafe Bohemia 


chemical or refinery engineering. Three pying . 
to six years’ experience in Process De hed Bate CLINTON & ADAMS ST. 
sign work relating to Chemical Plant ‘2 CHICAGO 


and/or Petroleum Refinery Engineer ‘ 4 Closed Sundays 
ing and Construction Ee 


Salary commensurate with educa 
tional background and experience 
Furnish complete resume of experi- 
ence with initial letter. Contact Glenn 
O. Hopkins, Personnel Manager, P 
©. Box 1558, Tulsa, Oklahoma , a | 0} an 

. <7 : Member: Esquire 


THE REFINERY tS ee BE” Diners Club, Signet 


Trip Charge, Approved AAA, 





Free hested ww 


: f ad 
E N G I N E E » I N G Cc ‘@) . 2“ A me TOT UHRA Cotten , Ouncan Hines 











PILOT 


Single & Mult! Engine Commercial Pilot. Single, 3,000 ee 
flving hours. Graduate Aircraft maintenance engineer, | 
Graduate Aircraft Test Pilot, Graduate Aircraft Radio & 4 — 


Radar Schools. Experience flying five continents and At ‘ D 
iners . . 
Ideally located in St. Louis, two short 


blocks from the Union Station and in 
the center of the Wholesale District 

. Preferred, always by experienced 
travelers because of its outstanding 
advantages— Every room with 
combination tub and shower .. . and 
circulating ice water. 


GULF OIL CORPORATION x ee i > Delicious food . . . cheerful service, 
= AIR-CONDITIONED ROOMS 


- ENGINEERS =/ & 3 
; 350 rooms trem § 50 
) HOTEL 


PETROLEUM RESERVOIR , 
GAS MECHANICAL 
DRILLING PIPE LINE 


Subsidary operating in Venezuela has opportunities 


for Engineers with/without experience. Salary com- Manag LOCUST ST. AT EIGHTEENTH 


mensurate with experience Fnee Parking 


P. O. Box No. 35 ' y 
. . | | J 
Bowling Green Station New York 4, New York we] O U ; S 
i @ L 
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lantic and Pacific Oceans. Desire position with major oil ‘ Club 
company. Reply William B. Perry, 4082 West Greenwood « 
PI., Denver, Colo. 














STOP and 
THINK...« 


ABOUT BOLTED TANKS 


Bolted steel t 


your location in standard capacities of 


65 bb 300 
100 500 
130 750 
195 1,000 
200 1,500 
250 


All Rezo-Glas 


Steel is available in painted finish or 
HOT-DIPPED GALVANIZED AFTER FABRICATION 
(National built the FIRST such tank in 1936 


After 20 years of service throughout the oil fields everywhere 
thousands of these tanks are giving a good account of themselves 
. r Ars >) vr ve j r r ++ Y 
. 
e For Fre Water 
NATIONAL GALVANIZED AFTER FABRICATION STEEL TANKS require 
no painting for years after erection and they are PORTABLE 


YW) AVA l WL! 


Take them anywhere — erect them — remove 


All Steel 
them in parts two men can handle with ease 


NATIONAL TANK COMPANY 


TULSA, OKLAHOMA 








Oil 
15 years 


ne completions 


issembied anc 


Chri T FIRST 
FIRST 15,000, the FIRST 30,000 pound 
T the FIRST sink 
FIRST and o 
>t by 


stmas ree 10,000 


te C 


ree neaaq with an 


eal the nly ontro! that 


1dvantaqges th a choke and a vaive 


FIRST 
When 


universa: tubing head 


you are ready to complete your 


well, turn first to the organization that 


first and still first n meeting 


present and future needs for 


high pressure wellhead equipment 


be money ahead! 


CENTER TOOL CO 


HOUSTON 


Or 


Cente r 


r’iRS T 


and still first... 
in high pressure 
wellhead 


equipment 


~+ 


| 


the 
t Christmas 

automatic 
jives 


the 


next 
was 
your 
dependable 


You'll 








} 
Complete Perforating 
Service 






it’s a Fact! 






You Get Both with 
LANE-WELLS SWING JET 







You get Big Gun Effectiveness with a 





Small Diameter Gun 







You get Lane-Wells first-in-perforating experience 


Yes, Lane-Wells Swing Jet travels throug 
14% or 2 inch I.D. tubing and swings oper 
below tubing to give you Big Gun Effe« 
ness with deeper penetration—even u! 
pressure 









AND since Lane-Wells has been perforating 


longer than anyone else in the business, you 






can rest assured thevy’ll do your job right 





So for your thru-tubing perforating, ask fo 
LANE-WELLS Swing Jet. And for perforating 
under any conditions, you can count on Lane- 
Wells Complete Perforating Service. There’ 
always a Lane-Wells gun to do your job 
RIGHT—and the experience to go with 

it. Swing Jet is ONE in the selection of 
Lane-Wells guns. Call your nearby 

Lane-Wells man about the COM- 

PLETE Perforating Service 














LANE-WELLS 
COMPANY 


FOR INFORMATION WRITE 
P. 0. BOX 1664, HOUSTON 1, TEXAS 

















LANE-WELLS CANADIAN CO 
PETRO-TECH SERVICE C.A. IN 


IN CANADA 
VENEZUELA 











Of Things To Come ... In Oil 


NATURAL GAS BILL NEEDS BACKING, but has good chance. The 
Alger-Harris Natural Gas Bill, introduced by Rep. Bruce Alger of 
Texas, did not get the “push” from the White House, although 
Alger is close friend of the President who favors non-federal reg- 
ulation. If distributors, transmission companies and producers get 
together, it should go through this time. 


PETROLEUM DEMAND UP 50 PERCENT may be anticipated by 1965, 
says Ira Cram, Continental vice president. This would impose the 
greatest oil finding effort in our history, to discover perhaps as 
much as 55 million bbl and 180 trillion cu ft of gas in the next 
decade. 


BEST YEAR AHEAD FOR ROCKY MOUNTAIN AREA if last year’s 
performance is any gage. Activity rising as new and significant 
discoveries are made; the biggest effort yet is underway. Last year, 
total industry expenditures passed the $1 billion mark for the first 
time. The Paradox Basin in the Four Corners area looks hottest 
right now. 


CONTINUOUS LOGGING-WHILE-DRILLING is rapidly approaching 
the commercial stage as Lane-Wells nears the end of its long 
research program to perfect this idea where the bit acts as one of 
the electrodes. Drillers would have immediate data on formations 
penetrated, and minimum corrections to electrical values would be 
necessary. 


1000 OFFSHORE WELLS ANNUALLY BY 1965 is predicted by Henry 
J. Wallace, National Tube (U.S. Steel) vice president, compared 
to an expected 600 completions this year. By 1970, U.S. Steel’s 
study shows that some 1300 wells would be drilled each year . . 
representing about 5 percent of total domestic footage 


IMPORTS AGAIN IN SPOTLIGHT with opening of Suez. Long before 
the mid-April date when major obstacles were cleared for ship- 
ping, domestic producers begin to feel impact. Louisiana and Texas 
April allowables severely cut and imports started climb. Equitable 
solution may be difficult with hugh backlog of mid-east production. 





MARVEL INVERSE OILER- 


Vital Part of World’s Finest Engines 


Engine manufacturers think so highly 
of the Marvel Inverse Oiler they have 
incorporated it is a vital unit in their 
engines’ lubrication systems. 

hey have found that engires, 
equipped with Marvel Inverse Oilers, 
can be depended upon to give quick 
acceleration to save trip time keep 
operating costs to a minimum 
guarantee hours of continuous per 
formance... keep ‘‘down-time”’ low by 
extending periods between overhauls. 

The famous Climax Engines, one of 
which is pictured below, is an example 
A truly fine performer, it is equipped 


with a Marvel Inverse Oiler for Marvel 
Mystery Oil 
cant of all 
The Marvel Inverse Oiler feeds Mar- 
vel Mystery Oil in exact proportion to 
properly 


finest performing lubri- 


engine speed and load 
lubricating valves and guides, prevent 
ing wear and sticking. Keeps upper 
piston rings free in their grooves 

retards ring flutter and cushions 
ring pounding which can result in ring 
breakages. Remember, it istheos/ which 
must do these things and only Marvel 


Mystery Oil is blended f 
and for this 


this p 


irpose 


oiler 





The Marvel Inverse Oiler 


i n integral part of the Climax 
12 cylinder, 171 H.P., 600 RPM 
GAS ENGINE. Operating off the 
intake manifold, this mpletel 
automatic Oiler fee 

Mystery Oil exactl 








This Chart shows the 


BRAKE 


AT BELT 


NAT. GAS 
CU. FT 
PER HOUR 


BUTANE 
GALLONS 
PER HOUR 


M. M. O1L 
DROPS 
PER MIN 


M. M. Olt 
HOURS 


GASOLINE 
GALLONS 
PER HOUR 


H. P Chart shows 


total 





proper setting for 


10 115. 107 | ‘12 








PER QUART 
‘we 228 
160 | 168 152 





constant load engines 


is | 1725 
214 | 


20 230 


oil consumption 


c' _mz 114 





EXAMPLE:—If you use 805 cu. ft 


}—___* 


25 287.5 2.67_ "2.80 
"3.21 


iti 10 91 ' 
12 76 To determine 


30 345. 





of dry gas, 7.49 gallons of butane 


—= 


=: =F 
402.5 3.92 | 


— :- 3 6S __ per oiler when 
40 | 460. 4.48 


TC > 2 


j 





or 7.84 gallons of gasoline, your 


one 18 used 





H.P. is about 70, so adjust oiler to 


—- > — — = _50 
SO = oa aes divide recommen 


60 __ 690. 6.72 24 ; : ™ 


drop 


number of oilers 





feed 28 drops per minute. You will 


45 75 i | $5.04 | 
| 
al 


70 : ; a, a4 — 28 count 





then receive about 32 hours per 


80 : ese | 32 





quart of MARVEL MysTERY OIL. 


90 035. “9.63 2.08 | NOTE: Guarantee on oiler is 





If engine load increases after 


190 


void if any other oil than 








140 MARVEL MysTERY OIL is 





setting for normal load, oiler will 


160 used. Some engines also 





automatically increase its feed, 


180 





200 carry this guarantee policy. 





decreasing when load is lessened. 


225 
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275 























242 West 
New York 


69th Street 
23,N.Y 


Available in Canada through Radiator Specialty 


EMEROL MFG. CO. 
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Company of Canada Ltd., Toronto 2, Ontario, Canada 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARE 
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RECTOR type “M” 
.. the Tubing Head that’s WAY ahead 


tite Flexibility 


Type “A” Mandrel Type “M” Stripper 
Hanger threaded for for tubing heads with 
EUE or regular tub- locking screws. 


ing. 


Rr # 


Type “A-O” Maondrel Type “WM” Wrop- 
Hanger threaded, also Around Mandrel, It 
grooved for locking is hinged to wrap 
screws. The “O” Ring around tubing; also 
serves os temporary grooved for locking 
seal. screws. 


Type “C” “Slick Joint 
Mandrel grooved for 
locking screws. The 
“O” Ring serves os 
temporary seal. 


ie 


Male threaded bonnet also available 
with underside female threaded to hang 


tubing. 


Studded bonnet also ovailable with 
underside female threaded to hang 
tubing. 


Spool-type bonnet also available with 
underside female threaded to hang 
tubing. 
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The wide range of body types (6), the complete 
range of pressures (2,000 to 15,000 Ib. test), the 
variety of mandrel hangers and bonnets (10)... 
all of which are interchangeable in the bodies, plus 
auxiliary equipment, make it possible to select a 
Rector Type “M” Tubing Head for every well com- 
pletion condition and preference. 

Every one of these heads employs the proven 
Rector principle of sealing with steel . . . a single 
API Ring Gasket acting dually as seal and hanger 
hold-down. There are no soft or resilient seals in 
these heads to deterioriate, burn out, freeze or 
contract in extremely low temperatures. 

When planning well completions . . . specifying 
Christmas Trees . . . specify a Rector Type “M” 
Tubing Head for the utmost in safety and flexibility. 


For complete specifications of 
all Type “M” Tubing Heads, 
Mandrels and Bonnets, see the 
Composite Catalog. 


1H ALL ACTIVE rittos 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARL 





This huge 8-well self-contained platform stands in 57 ft. of water in Block 59, West Delta Area, 
off coast of Louisiana’s Plaquemines Parish. Here, on its first location, Marine Rig 7 of the 
Shoreline Drilling Company of New Orleans and Shreveport is drilling Well A3 for CATC 





on Shoreline Drilling Co. Marine Rig 7 


three 


WAUKESHA 
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ee > ate 


WAUKESHA Model WAKD DIESEL 


6Y%-in. bore x 6'2-in. stroke; 


each of the three 100 KW 
1197 cu. in. displ. Normal or He , 
turbocharged for generator auxiliary power plants has its 
set capacities 210 KW ° 
a ne rnin Waukesha WAKD Diesel 


On Shoreline’s Marine Rig 7... a modern marvel 
of packaged efficiency . . . dependability is more 
important than ever. That’s undoubtedly why 
Waukeshas were chosen for the auxiliary 

power plants. The power performance and 
rugged reliability of Waukesha Power has been 
repeatedly proved for every oil field need. 

Send for bulletins on Waukesha WAKD 

Diesel Series. Waukesha Motor Company, 
Waukesha, Wis., New York, Tulsa, Los Angeles 


rRUM—-O PIUMACES 
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WAUKESHA Engines and Power Units: 10 hp to 1135 hp—LP Gas © Natural Gas * Normal and Turbocharged Diesels—Get Bulletin 1079 
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Complete. .. With CVALY 2Xt? 2 
LBrile Light wal 











cardwell trailerig 


CHOICE OF SINGLE OR DOUBLE ENGINE... TORQUE 
CONVERTER OR MECHANICAL DRIVEN VERSIONS 





Fast-moving . . . fast-operating . . . economical —for 


complete flexibility in conventional drilling, slim hole 








drilling, servicing or work over. Completely unified, 
this Cardwell design combines rugged draw works 
elements into a bridge-type trailer frame. Unit in- 
cludes a 103-foot tubular or a structural type four-leg 
telescoping mast. An outstanding rig-—-with high 
strength-to-weight ratio—packed with outstanding 


field tested and proved features! 


THESE FEATURES STAND OUT 

% MUD PUMP DRIVE (optional) in twin-engine mechanical 
version becomes an integral part of the engine compound- 
ing arrangement. %& CATHEAD SHAFT is located ahead of 
the driller for added safety. % MAST PIVOTING does not 
interfere with well head connections. *% AIR ACTUATED 
CLUTCHES used throughout. All controls centralized at 
platform for safe, convenient operation. ¥ COMPLETE 
SAFETY-TYPE CONDUIT LIGHTING SYSTEM for trailer and 
mast. % SUB-STRUCTURE has ample blowout preventer 
clearance and does not require trailer ramps 


For full information: Call your Cardwell Representative 














cardwell MANUFACTURING COMPANY 


BOX 2001 « WICHITA, KANSAS, U.S.A. 


i) 
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In 11 months’ continuous operation, 
no down time and no expense on this 
Dependable Wheland HP-8000 Pump ! 


Installation view of the Wheland HP-8000 
owned by Virgil Taylor Drilling Co., Gaines 
ville, Texas. Left to right: Mr. Woody Atkins, 
Tool Pusher; Mr. Virgil Taylor; Mr. Walter 
Smith, Drilling Supt 


WHELAND HP-8000 


DUPLEX SLUSH PUMP 
7%" x 12” 
220 HP at 70 RPM 


Known throughout the oil fields as 


“the biggest 
little pump ee 
on the market” 


‘‘We are happy to recommend the 
Wheland pump,” says owner operating 
his second. 


“Since . . . last January . . . have been 
running this pump within 10% of its effi- 
ciency. We have had no down time and 
no expense . . . during this time.” 


Wheland builds a Complete 
Line of Efficient Slush Pumps. 
Write for Descriptive Bulletins. 


ALL NN 


ROTARY DRILLING MACHINERY 


THE WHELAND COMPANY __ eowésric oisieisurors: »noust 


{ e: V vita Falls, 
CHATTANOOGA, TENNESSEE, U.S.A. COMPANY, INC.—Main Office , 
LAUGHLIN STEEL CORPORATION, SUPPLY Divi: 
DRAW WORKS e SLUSH PUMPS e ROTARIES Drawer 2481, Tulsa 2, Oklahoma 
EXPORT DISTRIBUTORS: LUCEY EXPORT CORPORAT 
CROWN BLOCKS e TRAVELING BLOCKS e SWIVELS way, New York 7, New York—Broad Street House 


England 





... Since our hoists 
We're saving *600 were LEBUS 


per rig monthly on GROOVED! * 
wire line alone - 


| 
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if your rigs were losing $600 per month 
you would certainly come to a quick 
decision. _If your rig isn’t LeBus Coun- 
terbalance Grooved you CAN be losing 
money. You can actually save many 
hundreds of dollars by installing LeBus 
Counterbalance Grooving and Spooling 
System. Why? Because LeBus Grooving* 
means you'll have correct spooling with 
less vibration, reduced wire line whip, 
no line scrubbing and pinching, plus no 
hand spooling. This also adds up to 
increased drilling efficiency, greater sav- 
ing of time and labor, with more safety 
to the crew. Consult your LeBus Engineer 
.. « Today! 


*“LEBUS COUNTERBALANCE SPOOLING ’ 
mye 


Patent Nos.. Counterbalanced Spooling, e « 
sees LeBus International Engineers 
Parallel and Helical Spooling, Nos 
2,708,080; 2,620,996. Appli. of groov 

ing, Nos. 2,599,926; 2,204,938. Removw 

able End Fillers, No 2.216.819. Other 


patents pending Executive Offices, Sales, Services & Warehouse e Longview, Texas 


FOR FURTHER INFORMATION ON 
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w MAINTENANCE cost 





Over 31,000 hours of continuous operation stroke which saves wear on clutch, V-belts and 
with the original rings, piston, liners, bearings pumping unit gears. 
and crankshaft still in place .. . this is typical of These features alone mean more “money in 
the service histories of many Nordberg Power the bank’ when you use Power Chief Engines. 
Chief engines now on rugged round-the-clock Add to this the many “extras”’ that are included 
production pumping’ schedules. as standard equipment and you will see why you 
With their heavy duty construction, Power save by specifying “Power Chief”’. 
Chief engines deliver smooth, steady perform- For complete specifications and descriptive 
ance—no surging or laboring during the power literature, clip the coupon below and mail today. 


NORDBERG MFG. CO., Milwaukee, Wis. 





AVAILABLE AT YOUR 

LOCAL SUPPLY STORE 

— OR CONTACT THESE 
AUTHORIZED DISTRIBUTORS: 


FRED E. COOPER, INC., Tulsa, Oklahoma STEPHENS OIL FIELD REPAIR, Fairfield, Illinois 


BRANCHES: Houston, Odessa, O! 
ae ee MEAD ENGINE & WELDING WORKS, Sterling. Konsos 


SALES & SERVICE: Casper, Wyo.; Corpus Christi, Longview 
& Wichita Falls, Texas; Lafayette, La.; Wichita, Kansas. CORNELISON ENGINE MAINTENANCE CO., INC. 
Seminole, Oklahoma 


IN-MAR CO., Wilmington, California ROGERS DIESEL ENGINEERING CO., New Orleans, ia, 





ANOTHER BREWSTER 
EQUIPPED SEAGOING GIANT 


riset 


for experienced designs in diesel-electric offshore drawworks. se 


While your new offshore venture is still in the planning stage ... call in Brewster 


BREWSTER 





BREWSTER OFFSHORE DRAWWORKS 


of every operation by the 


driller is mack possibl through i simplified control panel 
His full attention is centered on the job to be done whic 
promotes faster drilling and greater crew safetv. Mounted 


On the Prhitdt ski | the control panel moves as an mite I 


part of the drawworks packag 


} 
t the drawworks is provick 


by dual input drives trom tw 625 horsepower electric 


motors. The two-specd transmission coupled with | 


and low drives at the drum ves four hoisting ratios to 
supplement the infinite speed range possible with the elec 
tric motors. Short in length, the drawworks package re- 
quires a minimum of deck room can be skidded around 


to permit 6 o1 12-well drilling 


ot equipment wrangement is of 
importance on space limited offshore plattorr 


Arthur is equipped with these two D-1LO00 series 


pumps which were unitized with 650 h.p. motors 
Call by skidded Ih thi most favor tbl position for 


folding to the mud linn s Only inh « le ctric ¢ tbl 


laid to obtain full driving power 


CUPS at Thbdbabrntain of Space 
th pl trorm without regard to drawwork 
ocations. Individually skidded, they need only conn 


to fuel lines to go to work 


MR. ARTHUR'S “KING SIZED" MEASUREMENTS 


Draft under tow 


f + 
Howard Supply Company Apex Equipment Company tpi 
, eT Te 


. Bovaird Sup) li Compant 7 Industrial Suopplt 


} 





ny ° Murray Brooks . United Supply l 
Manufacturing Company ¢ Export Sales: The Brewste: 
Company . HOMCO) Houston Oil Field Material Com 
pany, Neu York, N. Y., Houston, Texa Mexico City, D. 1 


THE BREWSTER COMPANY, INC. 





RAYFLO outperforms all other mud dispersants! 
SAVES STARCH— /’ i / . 
RESISTS SALT CONTAMINATION — / 


EFFECTIVE IN LOW LIME MUDS— /” 
Ventura, ¢ | 


HIGH TEMPERATURE STABILITY — / 
RSANT y Meio 
V/ 


EFFECTIVE WITHOUT CAUSTIC 


effect ve eve 
Ravilo is made 
le ading world prod 


( anada D\ Ray 


NEW, INFORMATIVE KIT FREE! 


Ravflo cuts drilline costs effectively. Thoroughly laboratory 
tested, it’s been proved er and over again in the held 


and Is accepted world-W d 


' Y 
RAYONIER dletchemtt@3 y 


incoRrPORATEDO , 


Executive and General So > 


; 


ta asia 





ECCENTRIC DRIVE 


Reduces bearing 
pressure. Pressure 
lubricated. 


DOUBLE HELICAL 
GEARS 
Provide smooth, 


quiet power trans- 
mission 


Gardner-Denver triplex pump puts 
more power on well service Trucks 


This newly designed triplex plunger pump (PA-8K) enables you 

to mount more power on your trucks for more economical cement- THREADED 
ing, acidizing and fracturing operations—while staying within load VALVE COVERS 
limits. 
nr , . , Save on valve in- 
The underslung jackshaft of this new pump makes these advan- spection time. Inter- 
tages possible. This more compact pump is more easily mounted, changeable. 

and the jackshaft is brought in closer connection with the truck’s 

PTO. Power transmission is smoother and pumping operations 

more efficient. 

Over-all size and weight are reduced—width: 57!<¢ 
857," ... weight: 6350 lb. Write for complete details. 


” 


. . « length: 
SPECIAL SERVICE 
PLUNGERS 
Specifications for PA-8 and PA-8K Pumps Available in vari- 


ous materials to 





meet service re- 


| Pump Jackshaft| 42” Plunger 4” Plunger 
betes 4 quirements. 





g.p.m. | p.s.i. g-p.m. p.s.i. 1! x 8 triplex plunger pumps 
with upper jackshaft (PA-8 
1550 228 also are available 


1820 195 














2180 163 
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_34 | wo | 5 
Gal. per Rev. | 1.65 | 
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ENGINEERING FORESIGHT—PROVED ON THE JOB 
IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


GARDNER - DENWER 


Gardner-Denver Company, Quincy, Illinois—Gardner-Denver Export Division, 233 Broadway, 
New York 7, N. Y. In Canada: Gardner-Denver Company (Canada) Ltd., Toronto, Ontario 


Oil Field Offices: Dallas, Houston, Tulsa, St. Louis, Los Angeles, New York, Pittsburgh, Denver 


New Orleans, San Francisco, Kansas City, Edmonton, Winnipeg 


FOR FURTHER INFORMATION ON THE PETROLEUM ENGINEER May, 


ADVERTISED PRODUCTS, SEE READER SERVICE CARI 








Results of fracturing using Adomite and lease crude 


Formation 


Gallons Injection Production, BOPD 
Fracturing Pounds Rate 30-60 Days 6 Months 
Fluid Sand BPM Before After \fter \fter 





© 1957. Continents! OW ¢ 


San Andres 
San Andres 
Springer Sand 
Penn. Cgl. 
Miss. Chat 
Miss. Chat 
Miss. Chat 
Clear Fork 








10,000 10,000 ; 2 

15,000 21,000 5 t 
6,000 12,000 : S 

6,000 6,000 . 345** 
6,000 12,000 Dead 435 
6,000 10,000 5 10 
6,000 12,000 ’ 

10,000 


Adomite — and only Adomite 
does so many things so effectively ! 


Seals the fracture face minimizes fluid loss no damage to { 


Longer fractures deeper penetration o 


Fewer sandouts reduces fluid loss in ro 


of sand concentrations in the fracture 


Saves you money tilizes vour owl 


Decreases friction loss low viscos 


ise of less pumping equipment than w 


Reduces hazard of emulsions 


consideration to many producers 


Adaptable to virtually all types of crude, Admit: 
fluid loss of kerosene. crudes gelled crud 


refinery rt 


Producers who say Adomite stay with Adomite 


Get greater profits from your next fracturing job 


om led ian a TO USE Ad O tt r i e 
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Why this pile of sand means lower drilling 
costs for a South Louisiana operator 


The sand in this picture is part of nearly 
1500 barrels that a Dorrco D-Sander removed from 
the mud in drilling one well in South Louisiana. Notice 
the sharpness of the cliff-like edges which show that 
the D-Sander not only removes coarse sand but also 
a great deal of silt and drilled clay solids. 


As a result of this, pump parts last longer, bits 
drill faster and last longer, drilling time is reduced 
and the cost of mud chemicals is lower. 


In one series of controlled comparisons a Dorrco 
D-Sander saved an average of more than 5,000 
dollars per well. Because of savings like this, more 
and more contractors are installing Dorrco D-Sanders 
as standard equipment on all their rigs. 


Write for Full Information. 


A Sid Richardson Development Company 


1211 Ft. Worth National Bank Phone: ED 2-4434 Ft. Worth, Texas 


swACO SALT WATER CONTROL Inc. 


7 
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(FORMATION FRACTURING TOOL) 


Welex called this mighty innovation the Formation Fracturing Tool when they 
developed and introduced it two years ago — you, in the field, gave it a new 
name after using it — the Bear Gun. By any name — oil operators everywhere 
are calling more and more for the tool's great fissuring power in their tough wells 
Wherever the formation or a heavy invasion of mud or cement hinder the flow 
call Welex for the Bear Gun. Each shot will give you a large entrance hole - 
deep into the formation — and the extensive fissuring that reduces pressures and 
makes your fracturing job a success! 


Perforating is no sideline with WELEX! 


Welex JET SERVICES INC 


- 
1400 E. Berry Street + Fort Worth, Texas 


SALES OFFICES: Dallas, Wichite 

DIVISION OFFICES: Houston, Midiond, Tulso, Oklchomo City, Denve 
DISTRICT OFFICES: Abilene, Ardmore, Beaumont, Corpus Christi, Cortez, Folfurrias, Farm 
Loke Charles, Liberal, Odessa, Pampa, Pauls Valley 
Stillwater, Wichito Falis, Winfiel« 


nato Fort Morgoa 


Great Bend, Hobbs, Houma, Houston, Kimball, Lafayette 


Pawhusko, Plainville, San Angelo, Shawnee, Sherman, Shreveport, Snyder 





FOR FURTHER INFORMATION ON 
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Driving the draw-works— 
Rex Roller Chain. 


wr = 








‘~~ ae 
ae. 6 
ioe 
oo 

one 


RE — 


Roller chain on the Franks Rocket Rig 


Have a look inside this Franks Rocket Rig 
(Franks Division, Cabot Shops, Inc., Drawer 
3216, Whittier Station, Tulsa). You'll see Rex 
Roller Chain driving its draw-works. 

W hy Rex? Rex pitch control assures equal load 
distribution over all parts—and greatly extended 
chain life. Rex manufacturing has added tremen- 
dous strength at the pin holes. Rex glide-fit design 


makes assembly and disassembly fast and easy. 


Why Rex? It’s the very best of all the good 
roller chains—best design, best materials, best 
manufacture to the precision tolerances needed 
to keep your rig running around the clock. 


CHAIN Belt Company, 4719 West Greenfield 
Avenue, Milwaukee 1, Wisconsin. 


CHAISE! BELT COMPANY 


Milwaukee 1, Wisconsin 


Oil Field Offices: Dallas « Houston « Los Angeles « New York 
Export Offices: Milwaukee *« New York 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


THE PETROLEUM ENGINEER, May, 1957 





_ 


> vr , - 
>. ; ae 2 bg 
So ann 
a 
- 
= 


you'll see 


CF.] SEAMLESS CASING AND TUBING 


all over the Permian Basin... 


Rig operators in the Permian Basin know from 
first-hand experience that CFal is a desirable 
source for top-rate seamless oil country casing and 
tubing. For—ever since it opened its modern tube 
mill at Pueblo—CFal has enjoyed the privilege of 
serving this important production and exploration 
creo. 


Oil men all over the West will tell you the same 
story. CFal Seamless Casing and Tubing is top 
quality. CFal controls every phase of operations 
required in the manufacture of its seamless casing 
and tubing—from the mining of its raw materials 
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to the finished product. This step-by-step control 
assures a product of high quality. 


Available in standard sizes from 2¥%" to 95%" 
O.D., CFal Seamless Oil Country Casing and Tubing 
meets or exceeds API STD 5A specification. Ask 
your CFal representative for the complete story 
today. 


SEAMLESS TUBULAR PRODUCTS 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARE 
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- 
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... that a zone, or a section of casing is 
positively isolated, seta... 


BAKE: Fe. 
BRIDGE 
PL.U Go 


- Easily run and set on wire line, 
tubing or drill pipe 


‘Ample clearance for fast, safe running-in 
* Sets quickly and holds positively 
* Provides positive, leak-proof seal 


* Cast Iron for permanence 
* Magnesium alloy for temporary service 


- Shorter body and segmented slips 
drill up quickly and easily 


‘aaadace 


- Always set promptly and accurately by 
leading wire line service companies. 


BAKER 

WIRE LINE 
BRIDGE PLUG 
PRODUCT 
NO. 400-N 


BAKER OIL TOOLS, INC., / HOUSTON / LOS ANGELES / NEW YORK 


FOR FURTHER INFORMATION ON THE PETROLEUM ENGINEER May 195 


ADVERTISED PRODUCTS. SEE READER SERVICE CAR 





Present staggering investments in tidelands oil will be paying off 


in 15 years — from offshore wells averaging 12,400 ft deep, 
being completed at the rate of 1200 to 1500 annually 


C. R. Graham, 


Assistant Editor 


Proved oil reserve in tidelands 
areas along the Gulf and Pacific 
coasts are now estimated at 15 billion 
barrels. From all indications, only the 
surface has been scratched. Offshore 
wildcatting is 44 percent successful 
highest ratio in any part of the U.S 
Offshore oil and gas production ts 
prolific. Oil companies, both major 
and independent, are hoisting thei 
hip boots and “loading for bear.” 
Future of offshore oil and gas devel- 
opment /ooks bright. The potential ts 
vast. Knowing that oil is somewhere 
under ali that water, however, won't 
find it, or produce it, or make a place 
for it on the market, or afford it a 
justifiable price. Problems encoun- 
tered in the tidelands oil search have 
been endless and are far from solved 
In spite of all complications, oilmen 
continue to pour money on top of 
money now estimated at $1.5 bil- 
lions—into these operations, Return 
on this staggering investment is at 


least a score of years away 
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Known Factors 

Oilmen are at best playing a long 
shot to make money in the tidelands 
The tull story is vet to unfold. Known 
factors are few. Operators are putting 
full faith in the high oil discovery 
ratios, the large number of good 


structural prospects and big reserves 


Variable Factors 

Estimated reserves of oil and gas 
ire anybody's guess. No one will 
know how much 1s to be had until 
every mile of the 18,000 miles of 
coastline has been drilled. “Ifs” in the 
offshore oil picture are many. If leas 
ing continues uninterrupted, with a 
justifiable return on investment, activ 
ity will continue to grow. Several fac 
tors influence tideland activity 
Among the most important will be 
ownership of Louisiana tidelands 
rate of offshore allowables, and avail 
ability of steel and other materials 
Negative variable factors include a 
tight money situation, as exists today, 


shortage of qualified personnel 
lack of demand for domestic crude 
and unavailability of cheap transmis 


sion outlets 


Unknown Factors 

Most of the oil development tac 
tors are completely obscured fron 
view ind the fact that the oil 
underwater has nothing to do with 
Anvone’s guess is good as to who 
owns much of the tidelands along the 
Louisiana coast. Who knows what ef 
fect oil imports will have on payout 
of the offshore investment? Who can 
predict ideal offshore drilling units 


needed to meet 1965 requirements”? 


The Fortunate Fifty 

Fifty-odd companies have taken 
stock of the known factors, figured 
the mean and extreme of the variables 
ind waded boldly into the unknown 
nvesting some $1.5 billions in the off 
shore game 


4 look at major oil companies and 


B-21 





Mobile platforms, used primarily for exploratory drilling in Gulf 
waters, now number 36 —mostly owned by drilling companies. This is 


the Offshore Company's No. 55. 


independent operators who are now 
active in tidelands operations are all 
pretty good bets as to the group who 
will make money on offshore oil in 
the years to come. Snowballing lease 
costs and increased equipment costs 
are making it increasingly hard for 
newcomers to get into the game. Each 
new lease sale sets new high records 


Large self-contained platforms can drill up to as many as !2 wells 
from one location. This type structure is used to develop a field after 


mobile units and small platform-tender combinations move on te 


virgin territory 


for acreage bonuses; each new barge 
and platform seems to double in cost 

For example, Louisiana sold its 
first leases in 1945 some 129,000 
acres at $5.10 an acre. In April 
1956, the state accepted bids totaling 
$13,395,907 on acres. Today's aver 
age is about $380 an acre—and much 


of the acreage is for land that bears 


no clear title, but lay in the zone 
under dispute between the state and 
federal government. If operators hold 
these leases, the rental fee is 50 per 
cent of the bonus per acre. Some Gul! 
Coast lease bonus costs are running 
as high as $1220 per acre; bid offer 
ings on California offshore lands have 
already reached $1500 per acre 


Costly Offshore Experience and Expense 


Costs Doubling 

Equipment costs have skyrocketed, 
too. In the past 10 years of offshore 
operations, a 12,000 ft rig has in- 
creased in price from $400,000 to 
$800,000 — pushing other prices up 
ward with it. An 80-ft crewboat that 
in 1947 cost $22,000 is now modestly 
priced at $107,000; surplus LCT’s 
have been revalued from $30,000 to 
$1,250,000. These price increases are 
for similar pieces of equipment for 
drilling in similar depth ranges. As 
offshore activity ambles seaward into 
deeper water, costs multiply. Submer- 
sible barges for 35-ft depths cost 
$2,000,000; one company is now 
building a $6,000,000 rig to operate 
in 100 ft water 

What's the payout? No one knows 
just how long today’s equipment will 
be in service, or what the effects of 
corrosion will be, or when they will 
become obsolete. 

There are no “poor boy” opera 
tions. By no stretch of the imagina- 
tion are offshore operators making 
ends meet. 


B-22 


lo date, oil companies have reaped 
a slim harvest of $250,000,000 on 
their $1.5 billion investment. Finding 
people to loan “a few million bucks” 
isn’t as easy as it used to be, producers 
tell us. The tight money situation in 
the U. S. today hasn't excluded off 
shore oil people 


Figuring oil payout is “calculated 
Rate of depletion allow 


ance, field longevity, allowable rates 


guesswork 


crude prices, equipment depreciation 
and production and transmission costs 
must all be considered, One company 
has ventured an estimate, however 


based on an initial investment of 


Seismic work in the Gulf of Mexico is one of the few vital expenses in the offshore oil search 
that may still be had at a “bargain” price. This is a Shell Oil Company crew 
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$634,000,000. This company figures 
that it would take 14 years to return 
the investment if all went well. 
Assuming it had production that 
would last over a 36-year period, the 
venture would bring an average yearly 
return of about 10 percent 

Well drilling costs continue to rise 
in line with increasing equipment and 
pipe costs. A recent series of events 
involving barge safety and longevity 
have brought hints that insurance 
rates to drilling contractors would be 
hiked, thus increasing actual drilling 
costs. This is one expense that in the 
past has consistently held the line 
against inflation. Depth of the off- 
shore oil discoveries, alone, are pro 
hibitive to many. Gulf Coast offshore 
wells average 9700 ft (2 times the 
U.S. average depth) 

And, expenses are incurred long 
before the drilling rig gets on location 
Seismic and geophysical prospecting 
must precede any activity. There’s no 
such thing as surface geology 

Marine geophysical surveying, 
however, is perhaps the only phase 
of offshore activity that is costing less 
today than similar onshore work 

Geophysical costs per mile of tra 
verse are relatively low, about s to 

the average onshore costs. The cost 
of finding a first-class prospect, par 
ticularly an unleased one, is also rela- 
tively low. The entire Louisiana-Texas 
offshore can be surveyed to a water 
depth of 120 ft for $15,000,000—a 


little less than 90 cents per acre—with 


the possibility of finding 100 unleased 


structures generally conceded to be 
firstclass projects, in addition to gain 
ing valuable structural background 
ind finding many additional anomal- 
ies that may produce. Perhaps this 
one fact alone is responsible for more 
offshore activity in spite of all deter 
ring factors 

Presence of good drillable struc 
tures, in quantity, have enabled com 
panies to find oil with a lesser number 
of exploratory wells than in any other 
region in the U.S. One reliable source 
states that three fourths of the off 
shore fields have been discovered by 
the first wildcat 

Ira Cram, senior vice president, 
Continental Oil Company, who is in 
good position to Know the facts, 
states that “if proved reserves (Gulf 
Coast 620,000,000 bbl of crude, 
September 1, 1956) happen to be 
calculated on the same basis as API 
reported reserves they are sup- 
posed to be—the reserves per average 
offshore wells have been in line with 
average costs. In other words, avail- 
able data indicate the average off 
shore well, including dry holes, has 
found eight to nine times as many 


hydrocarbons as the average onshore 
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Drilling platforms used in conjunction with a tender, form a successful offshore drilling 


bination. Although platforms and most tenders are owned and maintained by oi! operat 


drilling contractors rigs and personnel are predominately used to ‘get the wells down 


well and has cost eight or nine times 
as much.” 
This is reason enough for the big 


offshore gamble 


The Find 

Of the 1450 wells drilled offshore 
in the U.S., 32 percent were dry 
Some 25 percent of the development 
wells have been found dry. In the 
11 years Of offshore drilling in this 
country, 38 percent of all wells in the 
U.S. (onshore and off) were dry. Mr 
Cram points out these additional 
facts: “As of January 1, 1957, 243 
new field wildcat wells drilled on 137 
prospects had resulted in the disco, 
ery of 82 fields, 74 of which are off 
the coast of Louisiana. Based on pro 
duction of the discovery wells, 35 are 
classified as oil fields and 47 as gas 
fields. Further drilling will undoubt 
edly change this classification. Thirty 
four of these wildcat wells have pro 
duced; 39 percent off Louisiana, only 
15 percent off Texas. Year in and 
year out the national batting average 
is a little over 11 percent. The record 
looks still better when one recognizes 
that a far higher percentage of the 
Louisiana offshore discoveries are 
giant fields or will probably turn out 


to be.’ 


Boom Towns 

Don't think, however, that oil com 
panies are the only ones who realize 
the potential that lies in offshore oil 
Once-sleepy 
towns and cities along the Gulf Coast 
have turned their attention to servic 


and gas development 


ing, supplying. feeding and hous 


the host of oilmen who followed 
activity to the water's edge 

There are 6000 persons employe: 
in the drilling segment in Louisiat 
offshore operations alone. Deman 
for new personnel in this are 
intermittently moved ahead of s 
ply, to the point that some operat 
are forced to delay the drilling of 
wells. On the whole. the oil ind 
has brought new prosperity to m 
Obviously, the “prosperity point 
not yet arrived for the debt-laden o 
operators themselves and drilling cor 
tractors with large capital invest 


ments 


The Uninvited 

Three (other) well known o 
fits have done very well, however 
says the Conoco vice president. “The 
State of Texas has collected $47,500 
000 in lease bonuses, the State of 
Louisiana over $121,500,000 and the 
federal government almost $247,000 
000. Add to these amounts royalty 
and rentals and one finds that the 
States and federal government hav 
made over one-half billion dollars 
thus far—tax free 

Judging from these figures 
groups that have the most to gain 
the shortest period of time have also 


the 


proved, paradoxically to be the most 


deterrent factors 


Slowdown 
Louisiana, where the oil finding 
prospects are brightest, and the fed 


eral government have been at odds 
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ap ee 


a 


Pacific Driller No. 1 is the first mobile platform to arrive on the 
West Coast scene, It may have a full year's wait before it is allowed 
lt is now core drilling in the 


to begin a full-scale drilling program 
Santa Barbara, California, beach area 


since 1945 over who 1s to have juris 
diction over the offshore waters, and 
to what depth. This dispute was 
brought to a head in 1953 by the pas 
sage of the Submerged Lands Act 
This law granted to states all sub- 
merged land “seaward . three 
geographical miles from the coastline 
of each state and to the boundary line 

where such boundary as it existed 
at the time such state became a mem 
ber of the Union extends beyond 
three geographical miles 


Texas claims that tts historical 
boundary” is actually three marine 
leagues, or about 10.5 miles out. Cali 
fornia has argued less about its boun 
dary limits, since depths at the water's 
edge drop to several hundred feet 
for the most part excluding much off 
shore drilling as it is known on the 
shallow Gulf Coast 

Louisiana has been a little less defi 
nite about its boundary claims, and 
has drawn about six different lines 
along its indefinite shoreline. It was 


Drilling islands are used for California offshore drilling, and has for 
years been the only approved method in Pacific Coastal waters. This 
island is in the Seal Beach, California, vicinity 


this dispute that put clamp on all 
offshore leasing and drilling along the 
Louisiana coast last June. Marks of 
this calm of leasing and new drilling 
in connection with the order, are still 
visible. Only in October 1956 was a 
truce called to permit drilling to con 
tinue on leases already held by oil 
companies within the disputed area 

Louisiana’s case was again before 
the Supreme Court in April for a final 
settlement. This settlement, to date 
has not yet come 


Tools for the Offshore Trade 


Differences of opinion have arisen 
concerning the future activity in the 
tidelands as a result of ownership liti- 
gation and the many other factors in 
volved. Industries outside the oil 
world, however, must gage their mate 
rials production in this field by the 
needs of the industry. To meet the 
tremendous demands for steel within 
the rising offshore oil industry, United 
States Steel Corporation has con 
ducted a survey to enable it to meet 
these future needs. This survey has 
illustrated, by its Own very conserva 
tive survey, the need for expansion 
within the steel industry. U. S. Steel 
claims that tidelands activity will de 
mand 700,000 tons of steel a year by 
1970, Less than half that amount is 
being given the drilling industry to 
build the platforms, boats, drilling 
tenders, and tubular goods needed 
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Other phases of the oil industry re 
quirements account for the remain 


der 


Activity Forecast 

Well completions, according to 

S. Steel, are expected to number 
570 this year—rising annually until 
the five-year period of 1966-1970 
when completions are expected to 
number 1200 

According to other predictions 
based on oil company records and 
plans, well completions in 1957 are 
expected to number over 700. This 
would approach the activity expected 
by U. S. Steel in 1959. If these latter 
predictions hold true, the offshore in- 
dustry may find itself wanting for 
steel supplies, an intermittent oil in- 
dustry problem for years. 

Speaking for U. S. Steel, Henry J 


Wallace, a vice president of the Na 
tional Tube Division, in a talk before 
Southern District API in March, pre 
dicted this activity By 1965, 1000 
wells and 10,000,000 ft will be drilled 
annually in the Gulf of Mexico; and 
by 1970, it is probable that nearly 
1300 offshore wells will be drilled 
each year 
domestic footage. In 1956, offshore 


about 5 percent of total 


drilling was only 2 percent of domes 
tic drilling.” 


Drilling Units 

‘To support this level of activity, 
Wallace continues, “225 offshore plat 
forms and nearly 80 tenders should 
be in operation during 1970, com 
pared to 130 platforms and 45 ten 
ders currently in operation. This re 
flects increasing use of the tender 
method for exploration and self-con 
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tained platiorms tor development 
Ihe platform used with the tender 
can be readily converted to the self 
contained type by placing an identical 
platform next to it and adding cross 
members. All three broad groups 
of drilling methods—mobile, self-con- 
tained, and tender-minimum plat- 
torms — of course will have certain 
udvantages; but we believe that fu- 
ture exploration from the mobile plat 
form will be principally on lower 
chance locations, where it will reduce 
expenses in moving to a new site 
Only on rare occasions will develop 
ment wells be drilled trom this type 
of platform 

‘What will such expansion in off 
shore drilling mean in terms of steel 
requirements’? To build platforms 
alone, 65,000 tons of plates, struc 
turals, and tubular steel will be re- 
quired annually over the next few 
years; and this demand will grow 
steadily to 120,000 tons by 1970 
Ihese steel islands are, of course, only 
part of the total offshore market 
Transporting the platforms, drilling 
supplies, and crews between the well 
site and shore installations means spe 
cial marine equipment, ships, and 
barges We believe that at least 220 
crew boats will be built in the next 
14 years, plus 50 supply boats, and 
more than 300 cargo barges, many ot 
special design to float plattiorm com 
ponents to lease sites. In addition 
mobile crane units with the largest 
lifting capacities available will be re 
quired to put the platforms in place 
This fleet of specialized vessels, in 
several different designs, will require 
nearly 140,000 tons of steel trom 
1957 throuvh 1970 about 10.000 


fons a yeal 


Drilling Platforms 

What kind of drilling platform will 
best do the job today, tomorrow and tn 
1970? Who will own them? How deep 
can they drill now: how deep will 
they need to drill in 1970? Who can 
afford them? 

The U. S. Steel survey suggests 
that the mobile platform is now in its 
heyday. Some 36 of these units are 
now in operation or under construc- 
tion and will meet the needs of ex- 
ploratory drilling for the next five 
years. U. S. Steel predicts that one 
additional mobile unit will need to be 
built in each of the years 1961-1965, 
and an additional three units per year 
during 1966-1970 

Demand for these mobile units are 
expected to slow down as drilling 
moves to deeper water and explora- 
tory drilling gives way to follow-up 
development drilling in the years 
ahead. How will this affect the drill- 
ing contractor? 
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Conservative completion forecast by U. »s. Steel is considered low 
operators. Many are predicting that over 700 wells will be completed this year 
1959 mark shown here 
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Offshore well depths are about 2'/) times the U. S average. Current 


9700 ft, and is expected to reach 12,000 f+ before 1965 


we 


1950 1965 


Well completions in the Gulf of Mexico are expected to reach 1200 per year before 1970 
The area will then provide the U. S. with an estimated 5 percent of its domestic crude supply 
Current share is about 2 percent ve 
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The mobile platform has been the 
key stronghold of the drilling con- 
tractor in offshore activity. Some 25 
of these units are owned and operated 
by contractors today. Remaining 11 
are owned and operated by oil com 
panies or oil company groups 

Will prohibitive costs of small- 
platform-and-drilling-tender combi- 
nations and self-contained platforms 
force the contractor from the field? 

New mobile platform designs con- 
tinue to be unveiled in an attempt to 
meet current disadvantages. These 
drawbacks, says U. S. Steel, include: 
(a) High cost of daily operations nat 
rows an already thin profit margin; 
(b) Since they are not permanently 
located, their vulnerability to unfa- 
vorable weather is increased; (c) The 
limitation in the depth of water in 
which they can now drill is a restric- 
tion to future use, and (d) Mainte- 
nance of dispersed wells is higher in 
cost. 

Drilling contractors’ rigs will con- 
tinue to dominate the field—as on- 
shore — although they may rest on oil 
company-owned platforms, serviced 
by oil company owned tenders 


Platform and Tender 
Forty-seven tenders are in opera- 
tion or under construction. Conver- 
sions include 19 LST’s, 11 YF’s and 
one tanker; 16 were built specifically 
for offshore drilling. Day rates are re- 
duced 15 to 40 percent by cheaper 
financing involved in a ship-like ten- 
der, self-propelled or not, indicates 
U. S. Steel. Also, savings in daily op- 
erational expenses are possible by 


owning instead of contracting, some 
operators feel. 

All but 13 are owned by major oil 
companies or combinations of com- 
panies. Cost of minimum platforms 
is enough to be covered by the work- 
ing capital of major oil firms. As these 
exist today, however, several disad- 
vantages exist. First, cost of recover- 
ing the platform on a dry hole and 
moving to a new site is almost as ex- 
pensive as a whole new structure 
Too, the deeper the water the more 
difficult it is to anchor a tender se 
curely, and the size of the platform 
has to be increased to give proper sta 
bility. Also, extra expense of marine 
equipment and ship’s crew must be 
absorbed 

Success of the combination drilling 
unit lies in the 70 percent success 
ratio achieved in Gulf waters. Devel- 
opment is possible using the small 
platform by skidding the rig a few 
feet and drilling three to five addi- 
tional wells. Adding to the popularity 
of this unit is the flexibility given by 
the possibility of adding additional 
sections if warranted by the size of 
the oil strike 


Self-Contained Platforms 

U. S. Steel predicts that the major- 
ity of future offshore wells will be 
completed from self-contained plat- 
forms. There are now 37 in the Gulf 
all owned by oil companies or groups 
of companies. Daily operational ex 
penses are less with this method than 
any other, and to date, as many as 12 
wells are being drilled from one plat 
form. Their use, however, because of 


New Outlets, New Uses, and 


Transmission 

Because of offshore pipelaying ex- 
pense, such operations are under- 
taken with extreme caution to insure 
return on investment. Until reserves 
are justified, produced crude is taken 
to storage facilities by way of barge, 
an expensive operation. In the case 
of natural gas, where pipeline is the 
only outlet, a sufficient number of 
wells must be proved before pipeline 
facilities may be extended to an area 
As a result, a great number of shut- 
in wells exist today. Complicating 
this situation is the large number of 
gas-condensate producing wells found 
in the offshore areas. To produce the 
high gravity condensate, the gas must 
also be produced. 


Natural Gas, Petrochemicals 
Pending before the Federal Power 

Commission, who controls the fate of 

all interstate natural gas production, 
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are several plans to develop offshore 
gas reserves. If these plans, initiated 
by oil and transmission companies 
are approved permitting adequate 
price and rate of take, a big push in 
this activity may be expected. Be- 
tween six or eight different lines are 
in the planning stage to service the 
offshore fields in the Gulf of Mexico 

To increase the flow of natural gas 
from offshore wells has been the joint 
efforts of many companies to set up 
new petrochemical plants along the 
coast. One such venture is Petroleum 
Chemicals, Inc., organized by Conti- 
nental Oil Company and Cities Serv- 
ice Oil Company. 

Florida is looking with eager antici- 
pation to develop and promote new 
petrochemical plants. Plans have been 
made to provide the state with suf- 
ficient natural gas pipelines to open 
this field of activity. 


size and related cost, must be re 


stricted to well proved areas 


Production Techniques 

Production engineers have been 
fast to adapt themselves to tidelands 
operations in spite of its Many new 
probiems. Well control, communica 
tion, corrosion and gathering prop 
lems confront the operators 

Offshore operations have intro 
duced wells with tremendous well 
head pressures. New equipment ha 
been developed to meet these needs 
Dual and triple completions are cut 
ting costs to help trim well payout 
time 

Control, communications and 
maintenance of wells as many as 50 
miles from shore have posed new 
problems. Completely automated con 
trol systems are meeting these de 
mands. Microwave systems may prove 
the answer to future needs 

Corrosion mitigation in the salty 
Gulf of Mexico is still a major prob 
lem, and only time wil! tell the effec 
tiveness of existing methods. Recent 
developments are encouraging and 
drastic cost reductions have bee 
made in mitigation 

Weather has multiplied the prob 
lems of the production crews. Stormy 
seas have and will continue to play 
havoc with the routine remedial and 
maintenance work that ts a part o 
every lease operation 

Lease oil gathering is leading the 
field in automation practices. Laying 
these pipelines to producing wells 
introduce new problems to produc 
tion men and pipeline personnel 


New Areas 


California Activity 

Added to the proved offshore pros 
pects along the Gulf Coast is a sub 
stantial portion of the Pacific Coast 
where California drillers have for 
years been probing under the water 
by use of artificial islands and shore 
based horizontal drilling techniques 

Although local municipalities have 
been permitting offshore drilling on 
their properties, the State of Califor 
nia has turned thumbs down to every 
proposal yet put before it to explore 
and develop its tidelands 

Core drilling is being done through 
ship bottoms and just recently the 
first full-size mobile platform (the 
Pacific Driller) arrived on the West 
Coast scene. 

Still, no full-scale drilling is per 
mitted. 

Current stumbling block to Cali 
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fornia offshore activity involves the 
amount of royalty that will be re 
quired from the oil producers. The 
state legislature is split “down the 
middle” as to whether the royalty 
should be 12 
cent, or should be a flexible amount 


percent, or 1624 per 


based on a sliding scale. In other 
states, Texas requires 1624 percent 
and Louisiana requires a minimum 
of 12% percent. Federal government 
has asked and received some at 1624 


Offshore drilling barge — California style 


percent and some at 12'2 percent, In 
all cases, however, the royalty fee has 
always been a flat one—never a slid 
ing one 

Several bills to get California ofl 
shore activity moving are under con 
sideration. It 1s a fact, however, says 
the State Lands Commission, that if 
any legislation is immediately passed 
leasing cannot possibly get underway 
for at least a year, due to lease evalua 


tion and processing. 


This converted LSM is used to test drill along 


the West Coast. Drilling is done through the ship bottom 


Production platforms like this one in the South Pass, Block 24 field, dot the Gulf Coast. 
Automated equipment has made production contro! and maintenance easier, safer, and more 


economical. 
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Courtesy U. S. Stee 


In the meanwhile, California finds 
itself importing about 200,000 bbl of 
oil per day, onshore drilling discour 
aging, diminishing, and with reserve: 
fast declining 


No Offshore License 

Other states are quick to point out 
that Texas, Louisiana and California 
do not have a monopoly on offshore 
drilling. Success of offshore drilling 
now proved possible and with a 
chance of proving economical, has 
brought other areas to re-examine 
shore lakes and adjoining Waters 

Great Lakes drilling is no longs 
dream. Ohio, Michigan, Pennsy! 
vania, New York and Canada have 
already set up rules for permitting 
over-water drilling. Within the past 
tew days Texas Calgary Company 
has announced plans to drill in the 
oil-proved waters of Lake Erie. Other 
companies are looking to offshore 
drilling in Lake St. Clair in Michigan 
and Ontario 

Gulf Coast barge-building ship 
yards are now designing and supply 
ing offshore drilling equipment fo 


use the world over 


Glamor Is Over 


President ( 


says, “The experience to date has 


Conoco s Vick 


ntoxicating. Explorers have h 
wondertul time boasting of the 

ting averages and reserves—ot the | 
liability of their crystal ball. Compa 
nies in on the ground floor have been 
sticking out their chests. Hard-boiled 
production men with firsthand knowl 
edge of the problems of turning pros 
pects into profits have been less noisy 
but even they are pleased that they 
are now doing the ‘impossible’ such 


> 


as drilling wells in 112 ft of water as 
far as 64 miles from shore 
The glamor is wearing off, how 

ever All operators, W hether pioneers 
or newcomers, whether lucky, un 
lucky-but-hopeful, or just hopeful 
know they have at least one problem 
in common—doing everything more 
cheaply. Back-breaking work to make 
back-breaking investments pay off is 
the order of the day 

Without a doubt, as always in the 
past, oilmen will solve their mechan 
cal problems and will lick the weather 
corrosion and all the other allied 
offshore headaches Future of off 
shore development then, lies within 
the action of local, state and federal 
governments, who have as much if 
not more to gain by offshore develop 
ment as the oil industry itself 

Henry J. Wallace adds this: “Is this 
a great bubble that one day must 
burst? Actually there is no bubble to 
burst! This is just hard, realistic, good 


business.’ *x*** 
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Tut Vinegarroon,” second three 


legged self-elevating mobile drilling 






barge, was commissioned recently by 
Zapata Off-Shore Company at New 
Orleans, Louisiana, and immediately 
departed for its first drilling site in the 
Gulf. Initial operations will be in 35 ft 
of water 15 miles off Cameron Parish 
Louisiana, for Sun Oil Company 


The new 2500-ton tripod drilling rig 












patterned after its forerunner Zapata s 





revolutionary “Scorpion,” was fabri 
cated by k G Le Tourneau Inc Long 
view, Texas, at the firm’s Vicksburg 








Mississippi, manufacturing site. Prior 





to its christening, the rig was towed by 
three tugboats from Vicksburg to New 
Orleans where final outfitting of the 













derrick was completed. Deck area is 





more than half an acre, and operating 






weight when fully loaded will be as high 
as nine million pounds 







Although similar to the “Scorpion 





in basic design, the “Vinegarroon” in 






corporates changes that will afford it 





even greater mobility than its prede 





cessor model. Cost was reported to be 





$3,250,000 






Electric-powered legs. The “Vinegar 











roon” is a triangular. floating barge 










The “Vinegarroon”’... 





Newest Tripod Drilling Barge 
Joins Offshore Fleet 









Zapata Off-Shore Company's second tripod self-elevating 






mobile unit cost 3!/4 million, can drill in 100 ft water. 






Required four million pounds of steel 










The “Vinegarroon,” newest tri- 
pod self-elevating mobile offshore 
drilling barge at christening cere- 
monies at New Orleans dock side. 
{Above} Note helicopter deck 
atop triangular leg at left. Ele- 
vated rig floor (Right) sets at 
stern of triangular-shaped barge. 
Foreground deck is for storage of 
drill pipe and casing 
















equipped with three electro-mechani 
cally controlled spuds or legs. Giant 
legs, each operating in 36-ft spud wells 
lower to the ocean floor when located 
over a drilling site, elevated the hull 
structure to the desired height above 
the water. The legs are 145 ft in height 
equivalent to a 10-story building, and 
are made of truss-braced tubular steel, 
combining strength and rigidity, with 
the ability to adequately minimize the 
effect of heavy seas. Three gear racks 
ure mounted integrally on each ot the 
legs, and are driven by final drive pin 
ions actuated by LeTourneau Electric 
Gearmotors 

Feet of the elevating legs are spud 
tanks 35 ft in diameter, and 32 ft high 
which are filled with water when the 
legs are lowered. Having concave bot 
toms, the spud tanks are designed to 
provide a sure grip in securing depend 
able footing on the ocean floor 

Powering the three supporting legs 
are 27 electric motors, nine in each 
spud housing, which drive the legs 
through 6000-to-1 gear reductions, and 
derive power from three 440-volt, 60 


cycle, 3}-phase a-c generators Power 


Main mud storage compartments at left have a capacity of 1500 bb! 


during drilling 
40 ft 

New barge shape. [h« 
roon’s” triangular shape is in con 
trast to the rectangula! configural 
of the “Scorpion 


design modific 


tion which its designers feel will affor 
vreater maneuverability when the bar 
s being moved between drilling sites 

I he Vinegarroon’s” plattorm 
is 176 tt long and IS] ft 
depth of 20 tt. Loaded draft ol 
is il ft. Hull sides and outer 
tom are made of corrus 
structures and platform 
ire fabricated ol flanged 
Between the platform's dout 
ire arranged compart 
ive ol di ling W ule 
ind diesel fuel 

Drawworks below floor. \lajo 


drilling equipment are lo 


the floor deck Vnere 
tromt he veather lhe m 
s rated at 1600-hp ing 
through torque — 
diesel engines, cac 


termittently at 1200 rpm 


enuimnes ale iso Compou 


main pumps 


of liquid mud. Dry storage at right is for 10,000 sacks of dry mud w elevated fl 


materials 


for the generators is provided by three 
turbocharged diesel engines, each de 
veloping 600 (max) hp at 1200 rpm 
One of these engine generator combi- 
nations supplies power for ship's serv 
ice, as well as providing stand-by power 
for lowering the legs 

Sufficient power is supplied by the 
power equipment to allow all three legs 
to be raised or lowered simultaneously 
an improvement over the “Scorpion’s’ 
capacity to operate only one leg at a 
time, Fully loaded, the new rig may be 
raised at a rate of 16 in. per min, and 
lowered at I8 in. per min. Average 
height of the platform above the water 
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the floor deck Eac 
heavy-duty pumps ts rated at 
put hp at 65 rpm. A smaller pu 
the same level is rated at 650 input 
at 65 rpm 

A smaller drawworks, rated 
input hp 
located on the floor deck 


S separately a 


rotary table and pertorm 
line and cathead operations 


dent of the main drawworks located be 


ndepen 


low deck. Driller’s control console 

located on the floor deck from which 
position he ts able to control all equip 
ment in the drilling operation. Drilling 


are located 


plattorm and 140-ft derrick 


Other features. 


( 


- = 


| : 


Mcin mud pumps and aux 


rilling platf 
off Ore 
tten a successful d 


ici 
Having 
resently working 
he Calitornia Como 
inthe Gulf of Mexico. a few mile 
New Orleans 
Acknowledgment 
Photographs of the Vinega 
vere generously turnished by Oil Well 
Supply Dis S. Steel Corpo 
, 


yn, Who supplied major items of dril 


COMMtSsioning 


completed 


sion of | 


: equipment, and Caterpillar Tractors 


Company, who provided the engines. ® 
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FIG. | 


McAlester Basin Area 


P 429.5 


of Oklahoma and Arkansas, show 


ng location of five wells drilled with air and gas 


L.B. Guromeree No.! 





GaRRETT~Jounson No. | 


In the McAlester Basin Area 


of Oklahoma and Arkansas 


JF Wiwuame 


Wo. | 


Lanin No, | 


J.H.Jonts No, | 


Air and Gas Drilling 
Cuts Costs 22 Percent 


On five wells, 14,409 ft of hole drilled. Average penetration 


rate increased 184 percent; average footage per bit increased 630 percent 


J. H. Adams, The Carter Oil Company, Seminole, Oklahoma 


Rot ARY drilling with air or gas as a 
circulating medium has been highly 
successful in drilling four wells in the 
extremely hard-rock area of 
Oklahoma and northwest Arkansas 
An over-all saving of 22 percent 
realized by utilizing air or gas rather 
than conventional rotary mud. One ap- 
the exhaust-gas drilling 


eastern 


Was 


plication of 
technique was not as successful from 
an economic standpoint. 

When comparing this new drilling 
technique with mud drilled wells, the 
average penetration rate was increased 
by 184 percent and the average footage 
per bit was increased by 630 percent. 
Optimum rotary speeds of from 40 to 
60 rpm provided a bit life of from 300 
to 350 ton-hours while drilling through 
the hard Atoka shale. Air velocities be 
low 2000 ft per min were insufficient 
to remove cuttings at depths below 
4700 ft. This drilling technique has 
definite limitations and disadvantages 
Formation the 
principal obstacle to be overcome. 

Up until the time that air or gas 
drilling was tools 
were used extensively in this extremely 
hard-rock country. A common practice 
when standard tools were not used to 
drill from top to bottom was to drill 
to a depth of from 3000 to 4000 ft with 
tools and then move in rotary 
tools to finish the well. This drilling 
technique highly 
three wells, was not an economic suc- 
cess at one well, and the fifth well is 
an active drilling location. The 
tions of the wells shown 
map, Fig. 1. 

“Originally titled “Air and Gas Drilling in the 
McAlester Basin Area,” this paper was pre- 
sented at the Spring Meeting of the Mid-Conti- 


nent District, API Division of Production, at 
Tulsa, Oklahoma, April 10-12, 1957 


water continues to be 


introduced, cable 


cable 


was successful at 


loca- 


are on the 
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Other advantages. In addition to 


the advantages already outlined, there 
were other direct benefits from employ 
ing this method. Formation permeabil 
undisturbed when 


ity was relatively 


drilling into a production formation 
which was easily and effectively 


at all This ad 
vantage virtually eliminates the possi 


tested 
times while drilling 
bility of passing up commercial oil o1 
gas production. Zones of 
tion were penetrated without difficulty 

Limiting factors. This relatively new 
drilling technique has definite limita 
tions and disadvantages. It is impor 
tant that these be considered before ait 
or gas drilling As yet, 
a quick inexpensive method to shut off 
formation been 
Therefore, shallow water 


make air drilling impractical. If 


: ' 
lost circula 


is undertaken 


water has not devel- 


oped zones 


may 


FUEL TANAS= 
MUD HOUSE 


COMPRESSOR 


COMPRESSOR 


METER 
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mUD 
PUMP 


the hole is not mudded up for running 


logging is limited to surveys 


be taken in adi 


Casing, 


that can Vv hole. In some 


reas these logs are not entirely satis 


factory. In areas of soft or easy drilling 


where penetration rates are high and 
drilling cost per foot low 
not 


drilling probably is competitive 


Thus far, this operator’s experience in 
air drilling has been primarily limited 


to areas of high drilling cost 


Equipment 
Drilling with air or gas requires only 


minor modifications to conventional 


rotary equipment. Typical installations 
and manifolding are available from the 
literature. Compressed air was supplied 
by trailer-mounted V-type compressors 
each rated at 750 cu ft per min at 


psig 


, 
65 


Iwo compressors connected in 








COMPRESSOR 90 





300-7" FLOW LINE 














CREWS QUARTERS 
300° FROM WEL 


EWCINE EXHAUST 
WATER BATH 




















FIG. 2. Drilling rig layout showing relative position of all major components, and their rele- 


tion to wind direction. 
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parallel were used to drill to a depth of 


3500 ft in one well and to 4700 ft at 


the other well Below these depths 
three compressors were used 

As a safety precaution, all equip 
ment was strategically located to in 
sure maximum safety at all times. This 
is illustrated in Fig Other safety 
features included explosion-proof light 
ing, spark-proof ignition system tor rig 
engines, fire extinguishers, fans, spin 
ning ropes in place of chains, and water 
exhausts 


baths for engine Mud pits 


were maintained on a standby basis to 


kill the well if such t 


ction Decame nec 
essary. In the event that production 
was obtained i float was installed in 


the drill pipe to tacilitate stripping out 


without mudding up. As an added pre 


caution, a swivel valve was installed 


Individual Well Performance 
The J. H. Jones No. 1, located in 
Conway County, Arkansas, was Ca! 
ter’s first experience in drilling with a 
gaseous circulating medium. Ai 
time, from a safety standpoint, the in 
dustry had some reservations about 
using air for wildcat drilling. For this 
reason, exhaust gas was used. The ap 
plication was limited to drilling three 
intervals totaling 1862 ft because of 
formation water and mechanical dif 
ficulties which made it necessary to 
convert to mud. Although penetration 


rates and bit performance were im 


proved when compared with mud dril 
ng, use of this technique involves add 
uuonal expenditures for equipme 
required to cool and dry the exhaust 
gas and for prevention of corrosiol 
hese expenditures are not required 
the cases of air and gas drilling. Exp 
rience has shown that these t 
methods can be safely 
propel precaul ons 

The J. F. Williams No. 1, lo 
Atoka County, Oklahoma was Carter's 


first air-drilled well in this are D 


Surface Casing 


depth of 5093 


ing from unde 
well’s total 
an unqualified success. T! 
trated by the fact that only 


ind 15 bits wer 


0 





~ 
“\- 
Be 
Be, “Rh4 


\ MUD 
34 DAYS 


ee ee —_—_— — — 


SIOO FT 


DEPTH-FEET 


DEPTH-FEET 


+ JF. WILLIAMS NO.1 
A/R 


39 DAYS 





s. 
80 
FIG. 3. Drilling time curve for the J. F. Williams No. | in Atoka County 
Oklahoma, as compared to drilling time of nearby wells drilled with mud 
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FIG. 4. Bit consumption in drilling the J. F. Williams No. | 
totaled 15, as compared to 88 bits on nearby well to same depth 
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son, a mud-drilled well located in the 
same general area required 72 days and 
89 bits to drill to the same depth. A 
comparison of the elapsed drilling time 
and the bit requirements for the J. F 
Williams No. | and two nearby mud- 
drilled wells is presented graphically in 
Fig. 3 and Fig. 4. The average penetra- 
tion rate was 6.9 ft per hr. By compari- 
son, the average penetration rate for 
the nearby mud-drilled wells was 3.3 ft 
per hour or 52 percent less than that 
for the air-drilled hole. 

The L. B. Chronister No. 1, located 
in the Moreland Pool, Pope County, 
Arkansas, was the second well drilled 
with air by Carter in the McAleste 
Basin area. Although it is difficult to 
make a valid comparison with nearby 
wells which used a combination cable 
tool and rotary drilling technique, Fig 
5 presents a comparison of the elapsed 
time vs depth for this well and two 
nearby wells. A total of 79 days and 66 
bits were required for the air-drilled 
well to a total depth of 5208 ft, as com- 
pared to an average of 115 days cable- 
tool time and 81 days rotary time tor 
the two nearby wells to drill to the same 
depth 

The only difficulty experienced was 
a small water seep encountered below 
3200 ft. The water volume was low 
and did not affect the penetration rate 
However, it was sufficient to ball up 
the dust and create tight spots which 
were sufficient to stick the pipe. The 
hole size was subsequently reduced 
from 9% to 844 in., and the 8-in. drill 
collars replaced with 6-in. drill collars 
No further difficulties with moisture 
were experienced. 

he third well to be drilled below 





\weus 8 
WELL 
N —- % 


~ 


a 


AIR DRILLED WELL 
L.B. CHRONISTER NOL 


DEPTH-FEET 








48 


surface casing to the total depth with 
alr or gas was the Garrett-Johnson No 
1, located in the Cartersville Gas Pool 
in eastern Oklahoma. High-pressure 
natural gas was available for drilling 
this well. A cost comparison showed 
that a saving of 11.2 percent would be 
realized by using natural gas rather 
than compressed air. Drilling with gas 
proceeded to a depth of 5762 ft vir- 
tually uninterrupted, and required 29 
days and 10 bits. The outstanding per 
formance of gas drilling is illustrated 
by a comparison with nearby wells 
drilled with mud, shown in Fig. 6 and 
Fig. 7. These comparable wells aver 
aged 54 days drilling time and required 
63 bits to drill to the same depth. The 
average penetration rate with mud was 
6.4 ft per hr as compared to 11.6 ft per 
hr for gas drilling 

The only difficulty experienced while 
drilling with natural gas was that of 
drying up the hole during the early 
stages of drilling. Gas from the trans 
mission line was delivered to the well 
ut temperatures ranging from 18 F to 
45 F, which were insufficient to dry up 
the hole. An indirect gas heater was 
installed to raise the temperature to 
85 F and the difficulties were corrected 

The Homer Eakin No. 1, also lo 
cated in the Moreland Pool, Arkansas 
was the fifth well to be drilled with air 
At the present time 


this well is an active drilling location 


or gas in this area 


Initially, natural gas from the offset 
L.. B. Chronister No. | was used for 
circulation. However, the produced gas 
had a high content of fracture kero 
sine which was sufficient to ball up the 
dust and prevent returns. Installation 


of a combination separator and mist 


oer. IN ROTARY 





TO 5208-73 DAYS 





2) 120 (44 


TOTAL ELAPSED TIME -DAYS 


TO 5505 - 204 DaYS 


extractor did not correct the difficulty, 
und it was necessary to move in com 
pressors and utilize air for the drilling 
flukd 

This well is of particular interest be 
cause considerable difficulties were 
experienced with moisture in the hole 
The volume of water was only | to 3 
bbl per hr, but drilling ahead with au 
was Slow due to balling the dust and 
Often 


after trips, it was necessary to circulate 


lack of returns to the surtace 


from 12 to 14 hours to dry up the hole 
before drilling ahead. Because of this 
water problem, 
rates at the Eakin No. | were consider 
ably less than those experienced at the 


offset air-drilled Chronister No. |. Use 


overall penetration 


ot a foaming agent or surtactant mixed 
in water and added to the air stream 
was very successful in alleviating the 
trouble. With its use, the hole would 
dry up in | to 3 hours and some dust 


was obtained at the surtace 


Bit Performance 

Operations at Williams No. | was 
Carter's first extensive experience with 
air drilling in this area. Rotary speeds 
were yaried from 40 to 160 rpm and 
bit weights ranged from 2000 to 16,000 
lb. It was observed that at speeds ol 
over 60 rpm, early cutter failures were 
responsible for terminating the service 
lite. At rotary speeds less than 60 rpm 
there was little wear to the cutters, and 
were usually the 


worn-out bearings 


cause of bit failure. The change in ro 
tury speed had little or no effect on the 
penetration rates. Based on these find 
ings, rotary speeds were held to the 40 
to 60 rpm range 

While drilling in the 


thick Atoka 


“TO 5207 
21! DAYS 








FIG. 5. Total elapsed time from spud to completion of the L. B. Chronister No. | 
as compared to nearby wells drilled with mud and completed by cable tools 
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shales, common to this area, it was ex- 
ceedingly difficult to determine when 
to pull the bit. Some bits were pulled 
that showed little or no wear, whereas 
others were worn down to exposing the 
hearings. Often, penetration rates were 
unchanged. Valuable rig time was lost 
making 
check the bits. Careful records of ro 


while unnecessary trips to 
tary speed, bit weight, and time on 
hottom were kept. Based on these ob 
servations for two wells, it appears that 
the optimum rotary speed of from 40 to 
60 rpm provides a bit life of from 300 
to 350 ton-hours while drilling through 
the thick Atoka shale. Although longer 
runs of up to 500 ton-hours have been 
obtained, it is probably advisable to 
pull and check the bit at 300 to 350 
ton-hours in this area 


Air and Gas Volumes 

Air or gas velocities of from 2000 to 
3000 ft per min have been generally 
accepted as the rate required to effec 
tively remove the cuttings from the 
hole. Based on calculations at the Wil 
hams No. 1, two 750 cu ft per min, 
26S-psig rating compressors initially 
provided an annular velocity of 3890 ft 
per min. At a depth of 4700 ft, prior 
to adding the third compressor, this an 
nular velocity had decreased to an 
approximate average of 1900 ft per 
min 

Hole size of the Williams No. 1 was 
caliper which 
showed actual diameters ranging from 
9 to 25 in. and averaging 12'4 in, At 


based on a survey 


0 


4700 ft the 1900 ft per min velocity 
was insufficient to remove the larger 
cuttings, as evidenced by the finely 
powdered samples that reached the sur 
face. The inability to remove the cut 
tings was further illustrated by the fact 
that, after circulating 2 to 3 hours be 
fore making a connection, as much as 
100 ft of caving would be in the hole 
when drilling was resumed 

After the third compressor was in 
stalled, the annular velocity was in 
creased to an approximate average ol 
2660 ft per min and the large samples 
were lifted to the surface. After in 
creasing the velocity, the hole would 
clean up in a matter of minutes before 
making connections. This experience 
would indicate that because of the tr- 
regular hole size, accurate velocities 
Therefore, if the 
hole stays clean, the air volume is ade 
quate; if not, additional capacity ts 
needed. With a little experience, if 1s 
not difficult to determine if the cut 
tings are being effectively removed and 


cannot be calculated 


the hole is clean 


Possible Improvements 

The air-and-gas-drilling technique ts 
still in the very early stages of develop 
ment. This drilling method presents the 
same challenge to industry as did the 
development of drilling with 
mud, which has made remarkable prog 
ress in recent vears. Based on limited 


rotary 


experience, some ideas for improve 
ment are suggested 


As previously mentioned, only minor 


modifications to the rig equipment are 
required for air or gas drilling. This ts 
true for the minimum requirements 
but more efficient operations could be 
obtained by specialized equipment. As 
much as 50 percent of the total com 
pressor horsepower was lost to friction 
in the stand pipe, rotary hose, swivel 
kelly, and the 4'2-in, drill pipe. By 
enlarging the inside diameter of this 
equipment, the results would be two 
fold (1) ¢ ompressor 


could be reduced because of lower fri 


horsepowe 


tion losses, and (2) Larger drill pipe 


would reduce the annulus area anc 
thereby reduce the volume of circulat 
ing air required 

Rock bits of all types are not yet 
available that are specifically designed 
for air drilling. It is necessary to cul 
out the water course in conventional 
bits to avoid excessive pressure drop 
across the bit. Improved bit perform 
ance could certainly be obtained by re 
search and development on a bit de 
signed especially for air drilling. In 
selected areas reverse circulation may 
result in improved performance and re 
duced costs. Work is now under way 
on bit designs suitable for reverse cit 
culation. Success may reduce the re 
quired compressor capacity by as much 
as two-thirds 

The field of additives to the air-or 
gas-circulation system is unlimited 
Some of these may be improved foam 
ing agents, bit lubricants, penetration 
stimulants, or well-sealing compounds 

4 number of drilling contractors 
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FIG. 6. Drilling time of the gas-drilled Garrett-Johnson No. | as compared 
with nearby mud-drilled wells in an area where lost circulation is a problem 
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FIG 


in the gas 
drilled Garrett-Johnson No. | compared to two nearby mud-drilled wells 


are equipping rigs with air compressors 
and a number of service companies 
have them available for rental. Even 
so, compressors of the proper sizes and 
pressure ratings are often not readily 
available. Quite often 


continued use, proper-size Compressors Acknowledgments 
will become available The author expresses his app 
Finally, and probably of most im- tion to the management of The Cart 


e 
Oil Company for permission to publish 
this paper, and J. A. Kelley, E. M 
mation water would increase the op McCain, C. R 
portunities for utilizing this improved 
method for drilling 


portance, development of a technique 


for handling and/or shutting off for 
ransportation 


charges on air compressors are high and 


Chambers, J. S. Bottle 
prohibit their more frequent use. With 


Ir.. and S. N. Stearns for the 
contributions 


iluable 


x** * 





R. Cc. Baker Retires, Culminates 63 Years of Service 
R. ¢ 


Baker, chairman of the board and president of Baker Oil 
Tools, Inc. since its formation, has resigned as president after 63 
years of activity in the oil industry. The announcement was made was contract 
at a directors’ meeting in Los Angeles in April Los Angeles fields, and in 1899 
The directors then elected as president and general manager, contract drilling of oil wells in the ¢ 
I. Sutter, who has served as executive vice president and general In 1907, Mr. Baker, 
manager since 1930 
Following the election, R. W 


R. ¢ Baker is truly one of the “old timers 
having started his career in 1894 driving 
oil for $2 for 


in the oul 
i two-hors ean 
a 12-hour day. By 1896 he 

ing of wells in the 


oalinga area 
as superintendent for 
panies, introduced the first rotary equipment in tl 
Henderson, vice president and by importing two rotary crews from Texas, where 
assistant general manager in charge of the company’s central divi tions had been initiated in 1901 
sion, presented to Mr. Baker, on behalf of all employees In 1907 he developed the Baker casing shoe i 
color photographic portrait. R. ¢ which the company was founded. The Baker Casi 
presented a bronze bust of Mr. Baker created by Barnhart Lem pany, founded in 1913, purchased a machine shop 
mel, dean of the Art School at the University of Houston. These commenced manufacture of this shoe and other specialties, “ 
tokens of Baker employees will be permanently displayed in the staff of three employees, contrasting with more th 
Los Angeles office of the company ployees today 

With the advent of the Signal Hill and Santa f 
the general offices were moved to Huntington I 
ern factory was built in 1922. The 
time numbered 12 


“ ad | 

Coaling 
rotary 

a full 


if 
Anderson, a grandson, next 


1400) 
Springs f 


irK whel 


Standing before a bronze bust, presented to him by his employees 
R. C. Baker (right), retiring president, congratulates Ted Sutter, new 
president of Baker Oil Tools, Inc. Baker's retirement culminates over 63 
years of active service to the oil industry 


number of 


In 1936 an office building and plant were built at Houston, f 
lowed by occupancy of the present Los Angeles plant and gen 
offices in 1950. Baker Oil Tools, Inc. now has 60 branch 
houses in the United States, with a wholly owned 
Baker Transworld, Inc., serving Canada and Vene; 

I. Sutter, the new president 


“ 
h i r 
subsidia 
uela 
entered employ of the company 
1922, and was appointed secretary-treasurer and assistant ger 


manager in 1923. He became executive vice president and gene 


manager in 1930, and thereafter held both offices until 
as president and general manager on April 10 

Sutter is a past president of 
Association 


elect 
195 7 

Petroleum Equipment Supplier 
one of the founders, and the second president of th 
Los Angeles Chapter of Nomads. He 


is currently a member of 
the executive committee of the 


‘ 
Merchants & Manufacturers As 
sociation, Los Angeles; a vice president of Metal Trades Associ 
tion of Southern California 
leum Production Pioneers 


first historian 


i 
and a senior member of the Petro 


having served tor many 


Veal i ! 





Full engineering 
details show... 





A Closed Rotative 
Gas Lift System 


Procedures for both continuous and intermittent 
methods including gas requirements, selection of 


compressors, volume reservoirs, flow diagrams 


Consid 


Example 


Gas Requirements and Injection Pressures 
Gras requiremer ) led into those 
bandonment 
te to ¢ 


CSSOT 


inging 
Th prodt 


H. W. Winkler, aha , 


or all the wells t 


amco, Incorporated 
Houston, Texas tabulated. This should 
production and wat 


vitv indices, stati 


Pi ctocod rotative gas lift svstem permits the tificial ting if deplet or [hese ata ' : ity permit the 


of many wells with a central power supply. It is refers ya group all the wells as two or three representative w 


closed” because the injection gas is recvcled. High pressure and ultimate gas requirements can be calculated for 


gas trom the compressor is injected into wells to lift the fluids sentative wells and multiplied by the number of w 


Injection gas and produced fluids pass to the separator where category 
the liquid phase is removed. Gas returns to the compressor For intermittent vith little 
where it is recompressed, thus completing the cycle ments can be based on 300 to 400 cu ft per bbl per 1000 ft 


By properly designing the low and high-pressure systems lift.’ If the well will flow by heads or an efficient 


lb 


no make up gas tr n outside source ts needed tor n tallation has been installed. less gas wil 
Stallations once placed in operation. Fuel reg it ve wells with emulsion problems, high back 
prime movers [or 1 COMPpressors 1s obtained tr I nyecuion pressure relative 

duced formation gas gas. The injection pressure should be 


The closed rotative system offers maximum flexibili ith for each 1000 ft of lift for efficient operation 


minimum per well cost. Economic advantage increa witl A continuous flow ga ft installation requires 
the number of wells and increased depth of lift. Higher g analysis for accurate determination of optimum 


{ , 


costs and strict conservation measures are making it more ; pressure, point ol 


iS Injection ind gas requireme! 
tractive. Rotative gas lift systems can be designed to sell hig minimum compressor horsepower! 
pressure gas at a premium when excessive formation gas These calculations should be based on the maximu 
being produced production and minimum bottom-hole pressure expect 
Suggested procedures tor designing a closed rotative ga ing the productive life of the wells for selecting the 
lift system are outlined in following sequence pressure. Complete analysis is beyond the scope of 
1. Gas requirements and injection pressures but it is thoroughly explained in The Powe iG 
Gas lift by continuous flow sor C. V. Kirkpatrick. Briefly the analysis consists 
Intermittent gas lift operation Determining the flowing pressure traverses for \ 
High pressure injection gas system jection gas-fluid ratios and tubing back pressures 
Low pressure gas gathering system ting the required injection pressures vs the injection 
Compressor selection fluid ratios for the different back pressures assumed 
(1), and (3) calculating and plotting the theoretical 
Reedy ay the | and pe da arth Ws batic horsepower requirements vs the injection p1 
red by the pet n indu of xas i erat th each tubing back pressure considered 


Department 


ibbock Selection of injection pressure for minimum horsepow 


t 
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juirements represents the optin 
detatled study cannot be justified bec 
tes for continuous flow can 
1000 ft of litt for nominal tubing back press 
ection gas-fluid ratios less than 200 cu ft per bbl pe 
10) ft of lift, an injected pressure in psig should be eq 
», or greater than, the required depth of gas injection d 
by 5. This point of gas injection should not be ¢ 
the total denth of the well, but represents the point 
the injected gas must enter the fluid column to 
cient aeration to obtain the flowing bottom 
! desired rate of pro luction For i 
3000 ft, the injection pressure should be approximately 606 
psig for wellhead tubing pressures of 30 to 60 
pressure should be greater for higher tub 
Injection gas requirements rep 
needed per day to lift the wells. If 
he produced to de let on by 


ng isno problem Iniection 


v < 

i constant rate intermitting ; x 
» 

most efficiently with time 

fluctuating demand fi nrection @g rg UT | FIG 24-hour rotation tubing and ssing pressure chart of ef 

tion gas are required over short intervals of tit ty ntly intermitting well with 5/16-in. port valve at 5000 ft 


Inject a | il S required 


Gas Lift by Continuous Flow 
Design of the h 
vuthering svstems 
continuously flowed. Gas 
tively constant rate; theretors 
on daily gas requirements 
jection gas volume can be 
regulator or metering valve 
In some areas, freezing may 
ment is not effective or injection 
does not prevent freezing, full ope 
valves can be used on the injection 
Is Operated by a snap-acting pressur 
results in interrupted gas injection 
from forming. Injection lines should 
loss which will normally be 
flow gas requirements in 
flowing wells are in the 
represent little difficulty 
system 


24-minute rotation tubing and casing pressure chart of ef 


Intermitting Gas Lift Operation mormitting well with 6/l64e, port valve ot $000 ft 


} ’ 


High pressure gas should ecter 
through the valve at a rate which will 

under the liquid slug until this slug h 

indicate that the liquid slug should have 

of at least 800 to 1000 ft per min for minimum 
maximum recovery per cycle. Fig sa 24-hi 
pressure recording chart of th ibir nd 
of an actual 5200-ft depth well 

mitting valve is located at 5000 ft 


A 24-min chart of the tubing and casing presst 


in Fig. 2. This well is being efficiently intermitted. Injection 


pressure represents approximately 100 psi per 1OOO ft « 


depth An adequate volume otf gas is b g introduced unde 
the liquid slug to provide an average vel vo r 900 ft 
per min 

Figs. 3 and 4 are 24-min rotation 2-pen tubing and casing 
pressure recording charts of an intermitting well with the 
operating gas lift valve at 4500 ft, The duration as injec 
tion was increased from 35 sec in Fig. 3, to 55 sec in Fig. 4 
ind the average slug velocity increased from 400 to 800 ft 
per min. Production increased from |.3 bbl to 2 bbl per cycle 
The bottom-hole pressure recording obtained simultaneous! 
with Figs. 3 and 4 shows that the starting fluid heads wer« 


FIG. 3. 24-minute rotation tubing and casing pressure chart of 
nefficiently intermitting well with ¥Y-in port valve at 4500 


ihout the same. Greater recovery and increased drawdown 
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THERE'S A LONE STAR CEMENT 


FOR EVERY OIL-FIELD NEED 








DUAL ADVANTAGE 


e Old-timers well remember ‘INCOR’ 24-Hour Cement, i with good reason. Because 


an 
‘Incor’ has been used with noteworthy success in cementing thousands of wells, invaria 
reducing the cost of “waiting on cement,’ saving lost rig-time, providing strong, tight 


long-lasting shut-offs. 


Now ‘INCOR’ SULPHATE RESISTANT CEMENT provides this dual additional advantage 
(1) Protection against sulphate action, where this property is needed, and (2) greater 
yield per sack of cement, resulting in lower cost per cubic foot of slurry back of the casing, 


lighter slurries for better circulation, with dependable high early strengths and added 


protection. Manifold advantages, at the outset, and through the years 


There is a Lone Star Cement for every | Field requirement: ‘INCOR”* merica's 

, 
First High-Early Sulphate-Resistant Cement ‘STARCOR™ Slow-Setting Oj! Well 
cement...“TExcor’* Deep Oil Well Cement LONE STaR Cement, standard of | ghest 


quality for half a century "Reg. U.S. Pat. Off 


LONE STAR CEMENT CORPORATIO 


DALLA STON * ABILENE, TEX + LAKE CHARLES LA + NEW LEAN 
AINGHAM * ALBANY. N.Y. + BETHLEHEM. PA + BOSTON + 
RF LKeF HMON * SEAT E+ WASH 


KAN AS 


Select Cement 
to Fit the Job! 





result from less fall-back with a slug velocity of 800 ft 
per min. 

Injection gas plus produced gas returns to the system at 
a rate much slower than that at which the injection gas is intro- 
duced into the well. A 2-hr rotation chart for injection and 
produced gas is shown in Fig. 5. This total gas-out chart is 
from the same well as Figs. 1 and 2. There is approximately 
2500 ft of 2-in. flow line between the well and tank battery 
Chart shows gas entering the low-pressure system at a maxi 
mum rate of 420 cu ft per min for less than a minute with an 
average rate of over 260 cu ft per min for approximately 4 
min. The remaining gas enters the system before and after the 
main head at a rate of less than 60 or 70 cu ft per min 

If the compressor station were capable of compressing 420 
cu ft per min, no gas would be vented regardless of the capac 
ity of the low pressure system. If 2 or more wells should inter 
mit at the same time, gas would be vented unless adequate 
had been designed in the gas gathering system 
Normally, for each cycle, the bulk of injection and produced 
gas takes over 4 min to enter the system for typical operating 
conditions as illustrated in Figs. 1, 2, and 5. Volume of the 
low pressure system should be based on the peak rate of total 
gas-out per cycle, This rate can be estimated by dividing the 
total gas-out in cubic feet per cycle by a factor of at least 4 
Long and/or small flow lines, large casing annulus volumes 
increased depth of lift, and high injection pressures result in 
a larger factor. For example, in Fig. 5 the total gas-out is 
2600 cu ft per cycle and the peak rate is 420 cu ft per min 
This represents a factor of 6.2 


storage 


High Pressure Injection Gas System 

Adequate volume in the high-pressure injection gas system 
is necessary to decrease compressor requirements for leases 
with intermitting gas lift wells using time cycle surface con 
trollers. This high-pressure storage provides the difference in 
gas volume between the compressor output and instantaneous 
intermitting gas requirements to efficiently lift the 
Ample volume of high pressure gas stored in this system per 
mits the selection of a compressor size that delivers the gas 
lift requirements over a 24-hr period rather than on a per 
minute basis. 

When several wells in the same system must be intermitted 
and maximum cycle rates are required to obtain production 
volume of gas in the high-pressure system must be adequate 
to permit more than one well to inject gas at the same time 
The number of wells which could intermit at one time must 
be estimated for each closed rotative system. The greater the 
number of injection cycles per day, the greater the number of 
wells which could intermit at the same time. Staggering the 
wells can be assured only if one central timer is used to actuate 
the individual surface controllers at the various wells 

Example. Assume that a well requires 1000 cu ft per min 
for efficient lifting, but the compressor delivers only 500 cu ft 
per min. Storage must supply the additional 500 cu ft per min 
If no storage existed, the compressor must be capable of de 
livering 1000 cu ft per min.* Since storage can be obtained for 
less cost than the additional compressor horsepower, adequate 
storage should be incorporated in rotative gas lift systems 
The smaller the system, the more critical this volume becomes 

Gas volume available for injection in the high-pressure 
system is primarily a function of the actual pipe capacity of 
the system and the difference in pressure between the operat- 
ing injection pressure at the well and the pressure maintained 
in the system by compressors. If the pressure in the system 
and operating injection pressure were the same, the per min- 
ute gas requirements available to the wells would be only the 
output of the compressor. The actual cubic feet of gas stored 
in the high-pressure system can be calculated with the follow- 
ing equation 


wells 


P, 


7, (1) 


FIG 


FiG. 4. Combination 24-minute and 24-hour rotation tubing and 
casing pressure chart of efficiently intermitting well with 34-in. port 


valve at 5000 fF 


FIG. 5. two-hour rotation chart of total injection and produced 
gas volume from efficiently intermitting well with 5/16-in. port valve 


at 5000 ff 


Where 

P,, = Pressure in the high-pressure system, psia 

P, = Injection pressure at wellhead, psia 
Standard pressure base, psia 
Temperature of gas in high-pressure system, °R 
Standard absolute temperature base, °R 
Capacity of high-pressure system, cu ft 
Volume of gas stored in system at standard condi- 
tions, cu ft. 
Compressibility factor at P, and T, 
Compressibility factor at P; and T), 


lhe compressibility factor was included in Equation (1) to 
permit accurate gas volume calculations of the high-pressure 
system. These compressibility factors can be found in the 
Natural Gasoline Supply Men’s Association (NGSMA) En 
gineering Data Book, The Power of Gas, and other publica 
tions dealing with gas calculations. However, for preliminary 
design estimates, compressibility factors can be neglected, 
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FIG. 6. Closed rotative gas lift system including « 


ind the equation ¢f I ) i I system can hh 


employed 
designing sufficient volume 


After { 
the difference 


Pressure losses in lines. 


into the system to provide between the com 


pressor output and the per minute demand for the intermit 


ting wells, gas lines should be checked for excessive pressure 


loss. Pressure losses for intermitting wells should be based on 
i rate equivalent to the per 


to efficiently lift the 


minute injection gas requirements 


wells. Weymouth’s formula is the most 


widely used equation for determining the pressure loss in gas 
lines 
generally form 


which will give the rate of flow through a pipe of known in 


Weymouth’s formula ts expressed in a 
ternal diameter and length when the inlet and terminal pres 


sures are given. The pressure loss in a line for a given rate 


of flow and upstream pressure is required for the prope! 
These determina 
tions can be made by using an alignment chart for the solution 


design of the high and low-pressure systems 


of Weymouth’s formula and working the problem in reverse 
These alignment available in many publications 
such as the NGSMA’s Engineering Data Book. Weymouth’s 
line 


charts are 


expressed 


P 
0.000504 ( ) 
I 
W here 


d Internal diameter of pipe, 


formula can be in terms of pressure loss in a 


as follows 


\p Pressure loss in pipel ne, psi 


G Gas gravity of flowing gas (alr 1.0) 
I Length of 


r Mean pressure in line which is equal to initial pres 


line, ft 


sure plus terminal pressure divided by 2, psia 


P Standard pressure base, psia 
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DEFINITION OF SYMBOLS 


ateu ator 


vPttetae contac 


~ cuEece waive | et eucaton 


= conten) 


principal equipment and regulators and che 


Rate of 


conditions 


gas flow 
Mcfd 
I. Standard absolute temperat 
I Absolute temperature of flov 

For 
gas gravity of 


S20 °R) 


standard conditions of 14 i and 60 | 
0.6 and gas flowing temperature 
the equation can be simplified as follows 

(O.)21 

P. (d) 
calculated by 
each attempt 
the solution of Weymouth’s 
the The 


initial and terminal pressures squared is obtained from the 


>< 
\p OUTS 


The exact loss can trial and « 


assuming a 


pressure 


mean pressure in the line for The 


ilignment chart for formul 


less laborious than above equations difference 


chart and the terminal pressure can be calculated from this 
I 
difference for a known initial pressure 
The following tabulation volumes 


is useful in calculating 


ind pressure losses in both high and low-pressure systems 


TABLE 1. API Line Pipe Data. 


Low Pressure Gas Gathering System 
The low-pressure system should provide adequate 


of gas to prevent starving compressors between intermissions 


storage 
and prevent venting gas if more than one well intermits at the 
same time. Volume of 


pressure system between flow line check valves and the suc 


the suction reservoir includes the low 
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tion regulator at the compressor station. Since check valves 
are generally installed in the flow lines near the tank battery, 
flow lines between wells and checks should not be considered 
part of the suction volume. The separator and the make-up 
gas line, low pressure sales line, and the vent line between 
the separator and the regulators all become part of the low- 
pressure suction volume. 

Regulators and check valves. No check valves or pressure 
regulators should be installed between the separator and 
suction of the compressor except the suction regulator at the 
compressor station. If low pressure gas is being sold or piped 
away for other uses, the pressure regulator should be located 
as far away as possible from the compressor station. This in- 
creases the volume in the low-pressure system 

The same consideration should be given to the location of 
the make-up gas regulator. If gas is being taken from a low 
pressure gas well, the reguiator should be near the well and 
not the battery in order that the flow line can be included in 
the low pressure system. If make-up gas is obtained from a 
residue line, the regulator and checks should be as far from 
the station as possible for the same reason. Suction volume 
can be increased by using abandoned wells 

Storage gas volume. Gas volume which can be stored in the 
low-pressure system, like the high-pressure system, is a func- 
tion of pressure difference and pipe capacity. This pressure 
difference is the separator pressure less the suction pressure, 
and these pressures are controlled as shown in the flow dia- 
gram in Fig. 6. For a given suction pressure, the volume of 
gas in the low-pressure system increases proportionally with 
an increase in separator pressure. As a general rule, intermit 
ting gas lift wells can be produced against higher separator 
pressures than wells being gas lifted by continuous flow with 
out significantly increasing the injection gas requirements. A 
closed rotative system consisting of intermitting wells can be 
designed to take advantage of the higher separator pressure in 
order to increase the gas volume of the low-pressure system 


The compressibility factor is neglected in the following 
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equation for calculating gas volumes in the low 
system: 


pressure 


V, T, 
PT, 


P,) 


Where 
P; Pressure in low-pressure system, psia 
T, Temperature of gas in low pressure system, °R 


V; Capacity of low-pressure system, cu ft 


P.. 1a and V. 


previously defined under Equation (1) 


Che importance of adequately sizing the low-pressure sys 
tem for intermitting wells cannot be overemphasized where 
make-up gas is costly or not readily available. When gas from 
intermitting wells reaches the surface, it will be vented or 
sold through a low-pressure sales line if the system is under 
sized. Once this gas has left the system, it cannot be recycled 
for lifting purposes. For this reason, systems which include 
mostly low formation gas-oil ratio wells must have ample low 
pressure storage. Systems with high gas-oil ratio wells will 
work satisfactorily with smaller storage because excess gas is 
being produced from the wells 


Compressor Selection 

Detailed sizing of compressors should be left to compressor 
manufacturers because of its complexity 
formation will assist the compressor manufacturer to propose 
the most suitable unit or units 


The following in 


1. Total gas requirements per day, hour, or minute at 
specific temperature and pressure base 

Suction and discharge pressures clearly stated in 
or psia. 

Atmospheric pressure at station site 

The N value (ratio of specific heats C./C.) of gas 
and or gas gravity. The N value of the gas can be ap 
proximated from the gas gravity 


psiz 


Preference for integral or belt driven compressors and 


size of units. If compressor is to be driven by prime 
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DERATED: 6% for Radiator Drive 


For 20°F Temp. Rise Between Stages 


For A Maximum of 6 PSI Pressure Drop Between let & 2nd, Stages. 


4 PSI Pressure Drop Between 2nd, & 3rd, Stages. 
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FIG. 7. Approximate compressor brake horsepower per million cubic feet per day at 14.4 psia and 
inlet temperature for suction pressures from 10 to 70 psig and discharge pressures from 450 to 800 psig 
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Save Money with Diacel* Yes, a DIACEL 
System can save you money through lower cement- 
ing costs, elimination of unnecessary squeeze jobs, 
and better all-around completion performance. 
Diacel LWL is used successfully to effectively 
control water loss and thickening time. In deep, 
high temperature wells a thickening time can be 
attained allowing ample safety factors to prevent 
premature setting. 

There’s a Diacel Cement System to suit your 
needs...deep or shallow. Write for your free copy 
of our technical handbook or call our technical 
representative. 


*A trademark 


DRILLING SP S COMPANY 


Ba homa 
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FIG. 8. Skid-mounted belt-driven packaged compressors used for 
gas lifting wells in small rotative system 


mover other than a gas engine, this should be noted 

6. Temperature of inlet gas temperature) and 
outlet gas (discharge temperature) at the compressor! 
Availability of water for cooling 


(suction 


Ihe brake horsepower of a compressor varies with the 
compression [he approximate brake horsepower re 
quired to compress 1,000,000 cu ft per day at 14.4 psia and 
suction temperature is given in Fig For example, to com 
press one MMefd of gas from 30 psig to 600 psig represents 
a compression ratio of 13.8 and requires approximately 176 
bhp. A compression ratio of only 8.2 is needed to compress 
gas from 60 psig to 600 psig and the horsepower requirements 
are approximately 139 bhp per MMcfd 

Although a high suction pressure requires less compressor 
horsepower for the same discharge pressure and gas volume, 
this does not necessarily mean an overall savings in compres 
sor cost in a gas lift installation. The injection gas-fluid ratio 
increases with the tubing back pressure. An example of 
suction pressure vs compressor horsepower requirements is 
shown in the following tabulation which was prepared for a 
9-well, closed, rotative gas lift system in Louisiana. Depth of 
wells is 8000 ft and the estimated total fluid production from 
all 9 wells is 3100 BFPD 


ratio 


Final selection of smaller units vs a large unit or units and 
belt driven vs integral compressor is dependent on many 
Smalle 


units have many advantages. Initial investment is lower pro 


factors which vary from installation to installation 


vided initial gas requirements are less than ultimate and the 
Statio 
with several small compressors permits the repair of a single 


compressor station is designed for present needs, A 
unit with little or no loss of production 
A majority of small 


mounted belt-driven compressors as shown in Fig. 8 because 


rotative gas lift systems use skid 


the smaller units cost considerably less than the integral com 


pressors. This difference in cost increases as the brake horse 


power decreases. Skid-mounted units can be transferred from 
lease to lease for testing as well as for use as permanent in 


Stallations. Problems associated with belt-driven units have 


been minimized by using heavy mounting skids, and the belt 


losses represent approximately S percent of the compressol 


horsepower. The largest belt-driven package compressor 


presently available ts around 300 bhp 


Larger compressor stations as shown in Fig. 9 generally 


consist of integral compressors because they are more heay 


constructed, more rugged units which less detailed 


attention and maintenance 


require 
Their longer life and lower mau 
tenance costs result from a low speed prime mover instead ot 
a higher speed automotive type engine, heavier frame load 
allowables, elimination of sheaves, jack shafts with bearings 
coupling or clutch, and belts. In larger size compressors where 
it would require two or more belt driven units for one integral 
type compressor, the integral compressor becomes competi 
tive in cost with the belt driven unit 

Fuel consumption of both the belt driven and angle type 
compressor is comparable when both types of prime movers 
are operating properly. Fuel consumption in cubic feet per 
day can be estimated by multiplying the compressor horse 
power by 240.° This figure represents approximately 10 cu ft 
per bhp-hr of a 900 to 1000 BTU gas 


FLOW DIAGRAM AND GAS REGULATION OF A CLOSED 
ROTATIVE GAS LIFT SYSTEM 


vent excessive pressure build-up on the high-pressure system 


A flow diagram of a closed rotative gas lift system is shown 
in Fig. 6. This diagram must be altered to meet requirements 
for individual installations, and may include dehydration 
equipment, a simple or elaborate distillate recovery plant, etc 

Regulator selection and location are extremely important 
for efficient operation of.the system. The suction pressure 
regulator prevents compressor overloading and stalling. This 
regulator is set lower than maximum pressure in the low-pres 
sure system which is controlled by the back pressure regula- 
tor on the vent or gas sales line. If a low-pressure gas sales 
outlet is available, this regulator will control the volume of 
gas which can be stored in the low-pressure system by provid- 
ing a pressure difference between suction pressure and separa- 
tor pressure, The regulator on the vent is used as a relief valve 
and is set higher than the sales regulator 

Make-up gas regulator is set to open at a pressure slightly 
below the set pressure of the suction regulator. Make-up gas 
line should be connected into the suction line between the 
suction regulator and compressors 

By-pass pressure regulator at the compressor should be set 
to open at a higher pressure than the regulator on the high 
pressure gas sales line. Both regulators are employed to pre 
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A variation in pressure regulation of the low-pressure sys 
tem is used in some compressor installations where surplu 
produced gas is always entering the system. This excess gas 
is generally supplied by flowing wells. Suction pressure of the 
compressor is controlled by either the back pressure regulato 
on the vent or low-pressure gas sales line if there ts a sales 
line. The suction regulator at the compressor is eliminated 
and there is no storage in the low-pressure system. Gas avail 
able for compressing at suction pressure ts only the volume 
entering the system, and there is no surplus in case excess gas 
is temporarily cut-off 


Considerations for Efficient Operation 

Rated discharge pressure of a compressor should be 100 to 
200 psi above the expected operating gas lift pressure. This 
additional pressure provides gas storage in the high-pressure 
system and permits using higher opening pressure gas lift 
valves for unloading to the operating valve 

A choke can be used in conjunction with the time cycle 
surface controller to lengthen the injection time for intermit 
ting wells. The choke must pass more gas than the operating 
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FIG. 9. Integral angle-type compressors for gas lifting an entire 
field with a single large compressor station 


valve to assure eflicient lifting of the liquid slug. Increasing 


injecuion time from 1 min to 2 min with a choke would reduce 
the per minute injection gas requirements by one-half 


Separators of nearby batteries with flowing wells should be 


tied into the low-pressure gathering system when possible, to 


provide adequate compressor suction volume. Additional gas 


and storage volume can be obtained from the casing annulus 
of pumping wells by connecting the casing outlets into the 


gathering system. If a high-pressure gas line is near the com 


pressor station, the station can be partially justified and paid 


out by the sale of high-pressure gas 


and flow lines selected 


should provide sufficient capacity for depletion of the wells 


Injection gas lines, suction lines 
Initial laying of a large line will generally be less expensive 
This is 
particularly true of wells with buried lines and high water cuts 


at abandonment 


than looping or paralleling smaller lines at a later date 


Automatic dump valves should be located in the suction 
the These traps 


fuel line shut-down devices in case 


ind interstage scrubbers of compressors 
should have magneto or 
dump valves fail 

In many 


instances, a pulsating condition in the high-pres 


sure system results in poor metering of the compressor dis- 
charge gas. A large choke which causes little pressure loss will 
generally eliminate severe pulsations 

In a rotative system where make-up gas is scarce, wells 
should be closed-in during a compressor station shut down 
to prevent venting gas after the low-pressure gathering system 


has filled 


Calculations for a Closed Rotative System 

It is proposed to build a closed rotative gas lift installation 
on a lease which is producing from two formations. Four 
a depletion type reservoir and 4 


W ells 


in the depletion type reservoir are being lifted at present with 


wells are producing trom 


wells from a reservoir which has an active water drive 
These 
intermitting wells have low productivity indices between 0.02 
and 0.04 bbl per psi drawdown. Chambers will be installed 


gas from a nearby gas well which ts near depletion 


to deplete the reservoir at a later date 

Flowing wells will gradually go to water and the predicted 
water-oil ratio at abandonment is 19:1. The static bottom 
hole pressure at abandonment will be approximately 1650 
psig. A waterflood project is planned to maintain this pressure 
later in the life of the reservoir 

The compressor station will be designed to meet present 


THE PETROLEUM ENGINEER, May, 1957 


requirements tor 4+ wells with gas lift equipment and will be 


increased as additional wells are added. Injection lines, flow 


lines, and gathering lines will follow lease roads as shown in 
lO and 11 


near the entrance to the lease 


Figs The compressor site will be centrally located 
include 


I he 


Tr 
VCLS 


Initial installation will 


adapting present injection lines for intermitting wells 


remaining injection lines will be installed as additional 


go on lift I 


Large suction lines are proposed vtween two 
4-well batteries and the compressor station to provide ae 
quate storage in the low-pressure system for the intern 
wells 
Average current well data and estimated gas lift 
ments for the intermitting wells (Producing Zone A) 
Number of wells 4 

5200 ft 

OD 
EUI 
Depth of operating valve 
30 BOPD 
Trace 

800: 1 


1600: 1 


Total depth 
Casing size S2-in 
Tubing size 2-in 
S000 ft 
Producing rate 
Percent wate! 
Producing GOR 
Injection GFR 


Injection cycle | 


min every hr 
Average current well data for the presently flowing wells 
Producing Zone B) 
Number of wells 4 
Total depth 


Casing 


5400 ft 

$'2-in. OD 

2-in EUE 

rate flowing 50 BOPD 
None 


SUU 


size 
Tubing size 
ubing size 
Producing 
Per " > 
ercent wate! 
Producing GOR 


Productivity 


index 4 
Static bhp 2200 psig 
\ tabulation of the estimated gas requirements for present 
nd future are as follows 


TABULATION 1. Present and Depletion Estimated Gas Lift 


Data Per Well. 


TABULATION 2. Tota 


After determining gas requirements, the compressor station 
should be sized for both present and ultimate requirements 
Careful consideration should be sizing 
units to avoid having a number of small units at time of ck 


given to individua 


pletion. An excessive number of small units increases the de 
tailed attention and maintenance and results in a higher final 
total cost of the station. In this example, the following addi 
tional data are used to select the compressors 

Suction pressure 30 psig 
Low-pressure sales regulator OU psig 
Discharge pressure 


Injection gas gravity 


650 psig 


0.6 





FIG. 10. Initial and ultimate 
high pressure injection gas sys 
ter for lifting 8 wells on 40 
acre spacing. 





Injection pressure for gas lifting SOO psig 
Flowing gas temperature in low and high-pressure systems 
100 fF 


Pressure and temperature base 4.7 psia and 60 fF 


Proposed compressor sizing, present and future: 
From Fig 
Approx hp 


7 for 30 psig suction and 650 psig discharge 
182 bhp MMcefd at 14.4 psia and 100 fF 
200 bhp MMecefd at 14.7 


psia and 60 | 


200Mctd at 14.7 ps 


For present 
60 | 

Approx hp 

For ultimate requirements of 
60 | 


requirements of 


40 bhp 
1000 Mefd 
Approx hp 200 bhp 

Since initial gas requirements represent only 20 percent ol 
small 


proposed to set one 80 bhp compressor 


the ultimate and too many units are undesirable, it 1s 
at this time and add 
two more 80 bhp packaged units as needed. These compres 
sors should provide adequate capacity to permit servicing or 
repair of a single unit with little or no loss in production dur 
ing the final stage of gas lifting, when the gas 


2 requirements 
ire ala Maximum 

Volume of high-pressure system. Volume of the high-pres 
sure system must be adequate for present and ultimate stages 
of gas lift 


problem because the first 4 wells must be 


Ihe present gas lift program represents the major 
ntermitted. Input 
gas required to efficiently lift the wells is 2000 cu ft of gas per 
min from well! data given. Proposed injection lines are shown 
in Fig. 10 and represent a present capacity of 191 cu ft. [ 
Equation (1), 


sing 
maximum volume of gas which can be stored 


in the system 1s 


FIG. |\|.Low pressure gas 
gathering system for 8-well 
nstallation shown in Fig. 10 


COMPRESSOR 
STATION 


664.7 S14 


O.91S 


0.935 
In actual practice t is better to desig 
system for intermitting wells with sufficient 


the total gas requirements for one complet 
trom storage only. Output of the compressor 
lected in case actual gas requirements shoul 


those which were estimated 


Since high-pressure gas will be injected 
min 


can be 


proximately | every hr, it will be 


assumed 


injections staggered. The 80 bhp compressor 
rated output of 278 cu ft per min at 650 psig: the 


2000 cu ft required per injection will be replaced in the syster 
In approximately Little 
ty 


between wells should be encountered becaus« 


min difficulty wi 


have 14 min between gas injections if the 


properly synchronized 
The injection system will be increased with 


line to the continuous flow wells by the time 


wells are being lifted by chamber installations 
in additional 1200 cu ft of injection gas 


volu 


additional volume will 


efficiently lift 


The assure ample injectior 


arger liquid slugs from the chamb 
the producing rate will require only 2 or 3 gas 
day 


interference between injections will present 


Pressure Losses in High Pressure System 


The maximum pressure loss in the intermittin 
will occur through the 660 ft of 2-in. feeder 


i¢ ring 


trunk line and the well. The 2000 cu {ft per 
3170 Mefd at 14.4 psia and 100 F. [ 


3-in min 


sents sing Weyvmouth’s 
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YOUR BEST 
CONNECTION IS 


HYDRIL 


Greater strength with smaller size inside and 
outside pressure seals...faster make-up and 
break-out time these are the payoff charac- 
teristics of all HyprIL JOINTS...drill pipe, cas- 
ing, or tubing 

Consult your HypDRIL field man for more detailed 


information, or see Composite Catalog 














HYDRIL COMPANY 


OLYMPIC BLVD., LOS ANGELES 15, CALIF 
FACTORIES AT 


LOS ANGELES; HOUSTON, TEXAS: YOUNGSTOWN, OHIO; ROCHESTER, PA 
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alignment chart and a mean inlet pressure of 575 psig, (650 
500) /2, the pressure loss is only 31 psi; therefore, the line 
sizes are adequate for injection pressure build-up at the wel? 

Maximum pressure loss in the continuous flow wells’ sys 
tem will be in the first 660 ft of 2-in. line downstream of the 
compressor because injection gas for all 4 wells must pass 
through this section. Ultimate daily requirements of 960 
Mcefd at 14.7 psia and 60 F is equal to 1055 Mcfd at 14.4 
psia and 100 F. From Weymouth’s alignment chart, the pres 
sure loss in this 660 ft of 2-in. line is only 4 psi for an average 
inlet pressure of 575 psig. Two-inch line is proposed for the 
entire continuous flow system because it is readily available 
and only slightly higher in cost than 12 or 1%4-in 


Volume of Low Pressure System 

It is proposed to complete the entire gathering system tor 
the initial compressor installation. Fig. 11 shows the lines 
between two batteries and the compressor station, Capacity 
of the entire system is approximately 375 cu ft. Using Equa- 
tion (3) for a suction pressure of 30 psig and a separator 


pressure of 60 psig, the maximum volume of gas which can 
be stored in the low-pressure system is 


30(375) 520 


~- = 710 cu tt 
14.7( 560) 


[he low-pressure system presents no problem in this in- 
stallation because Zone B wells deliver 100 Mcfd of forma- 
tion gas into the system. If these wells are produced continu- 
ously, 695 cu ft per min of formation gas supplies excess gas 
for fuel and compression 


Pressure Losses in Low Pressure System 

The rated capacity of three 80 bhp compressors is 834 cu 
ft per min at 14.7 psia and 60 F. Maximum pressure loss 
would occur if all gas entered the system from one separator 
Using Equation (2), the pressure drop through 1320 ft of 
4-in. line is only 3 psi for 1200 Mcfd at a flowing temperature 
of 100 F and a mean separator pressure of 45 psig, 
(60 + 30)/2 


Excess or Make-up Gas Calculation 

Fuel requirements for the initial 80 bhp compressor will be 
upproximately 19,200 cu ft per day. Fuel consumption will 
increase to approximately 57,600 cu ft per day when all three 
80 bhp compressors are in service. Estimated excess forma- 
tion gas in cubic feet per day for low-pressure sales at present 
can be calculated as follows 


Formation gas from Zone A 96,000 
Formation gas from Zone B 100,000 
Total produced gas 196,000 
Initial fuel requirements 19,200 


Excess produced gas 176,800 
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Assuming the gas-oil ratios do not change, excess gas In 
cubic feet per day at abandonment ts 
Formation gas from Zone A 16,000 
Formation gas from Zone B 60,000 


lotal produced gas 76,000 


Ultimate fuel requirements 57,600 


Excess produced gas 18.400 


Actually, the intermitting wells in Zone A will increase 1 
zas-oil ratio as the reservoir is depleted and will produce more 
gas than shown above. Gas used for heaters, treaters, pumps 
ind other lease needs will have to be subtracted from the 
above figures. Provided excessive gas is not used tor lease 
purposes, this closed rotative system should not require any 
make-up gas, The system can be filled initially with gas from 
the Zone B flowing wells. Wells can be gas lifted to depletion 
with the formation gas supplying the make-up requirements 
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Offshore Operations Highlight 
API Southern Meet 


SHREVEPORT, Louisiana Ihe new Southern District 
of API held its biggest meeting last month in Shreveport with 
we Hew 960 oil men attending. Offshore operations 

took the program spotlight along with elec 
tion of new officers for the 1957-58 term 
Don Connelly, vice president of the Divi 
sion of Production, made the principal ad 
dress before the group sessions and re 
viewed the challenge of the U.S. oil indus 
try. Fourteen API committees met during 
the first day 

Ben F. Carter Ben F. Carter, Union Producing Com 
pany, Shreveport, was elected chairman, succeeding John M 
Payne, Shell Oil Company, Houston. Carter was co-presiding 
chairman for one of the technical sessions, and was also 1952 
vice chairman for Arkansas-North Louisiana for the old 
Southwestern District. A graduate of Texas A&M College in 
1934 in petroleum engineering, he has served continuously 
with Union Producing with the exception of the war years 
from 1941-1945. He has served in various field and engi 
neering Capacities, and in 1948 was made Eastern Division 
petroleum engineer, which position he now holds 

Other Southern District API officers elected for the 1957-58 
term include: Gore Kemp, B. M, Davis Tool-Machine Com 
pany, Kilgore, Texas, vice chairman, East Texas; W. D. Tay 
lor, Schlumberger Well Surveying Corporation, Victoria, vice 
chairman for South Central Texas; W. W. Bynum, Hycalog 
Inc., Shreveport, vice chairman, Ark-La-Tex; J. A. Williams 
McCullough Tool Company, Houston, secretary-treasuret 
A. T. Pall, The Texas Company, Alice, vice chairman, South 
West Texas; Fran Yeargers, Schlumberger Well Surveying 
Corporation, Lafayette, vice chairman, South West Louisi 
ana; Austin Moseley, Southland Drilling Company, San An 
tonio, vice chairman, Balcones area; Jim Lanston, Humble 
Oil & Refining Company, Franklin, Louisiana, vice chair 
man, South Louisiana; H. J. Brady, consultant, McAllen 
Texas, vice chairman, Rio Grande Valley; and W. O. Bartle, 
Brewster-Bartle Drilling Company, Houston, vice chairman 
rexas Gulf Coast 
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TREATING 
OIL FIELD EMULSIONS 


Continuous testing and selective use of wetting agents, heat and 
settling are fundamentals of economic emulsion treating. Theory 
of treating and the how of testing is presented in this article 


Jack L. Wiggins 
Petroleum Consultant 
Austin, Texas 


STABILITY of an emulsion is determined by tw 
ingredients, the “emulsifier,” and degree of agitation. The 
emulsifier may assume many forms. It may be a sulfate 
of some metal, such as iron, zinc, aluminum, calcium car 
bonate, asphalt; some resinous substances, or an oil soluble 
organic acid. Iron sulfide, present in some crude oil, is also 
an emulsifying agent. 

Treatment of emulsified crude petroleum (known in the 
field as “cut” oil) consumes considerable time, expense and 
equipment. Separation of oil from its attendant water is 
usually accomplished by applying heat and treating com 
pounds, then allowing the liquids to settle out. Other meth 
ods, however, are also employed such as steam heat and 
electric dehydration 

In general, emulsion theory assumes that minute drop 
lets of water are interspersed in a body of viscous oil, and 
that around each droplet of water a film is formed which 
prevents the droplets from joining adjacent particles of 
water. Polarized molecules in the film create surface ten 
sion. When electrons arrange themselves according to posi 
tive and negative poles the molecules are “polarized.” 

In order to encourage the water particles to coalesce 
this film must be broken or destroyed. Water droplets will 
join to form larger drops. If the drops are sufficiently large 
they will be drawn downward through the viscous oil by 
force of gravity. Eventually all water will be “settled out.” 
Breaking or disturbing this film is the initial task if the 
emulsion is to be “broken.” 

Certain substances, known as “wetting agents,”” have the 
capacity to destroy the surface tension of this film. Modern 
detergents are such agents, they make water wetter. Ducks 
are unable to float on water containing detergents because 
the oily film on their feathers is broken. If water in an 
emulsion is treated with “wetting agents,” particles join 
and form heavy droplets, which sink to the bottom of the 
settling tank 

In electrical dehydration units, an electrical charge 
changes the polarity of the molecules in the film, surface 
tension is destroyed and the water droplets coalesce. Sep 
aration is, in this manner, accomplished with electricity 
rather than treating compounds. 


Heat. Application of heat is thought to serve in several 
capacities to reduce surface tension, but perhaps its pri 
mary function is to decrease the viscosity of the oil which 
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surrounds the water droplets. If oil is less viscous, wate 
droplets will fall through it with more rapidity. Regardless 
of the mechanical method of separation employed, there 
ippears to be definite procedures in resolving an emulsion 


(1) Droplets of water must coalesce 
(2) Oil must be made less viscous by heating 


3) Water must be given time to settle out 


Breaking the Emulsion 

What steps are employed to break the film around 
water droplet? This is usually accomplished with a tre 
ing compound. Men who treat oil field emulsions are con 
vinced that no two wells will produce identical emul 
sions, although emulsions from the same area may have 
similar peculiarities. 

Not only do emulsions in separated areas require differ 
ent treatment, but emulsions from the same well may re 
quire different methods of treatment during the life of the 
well. For instance, a well producing one percent water 
may form an emulsion which is very difficult to resolve 
(This is called a “tight” emulsion.) Later, when the well 
begins to produce more water, say 10 percent, the emulsion 
is easier to break 

If the theory of emulsions is applied to tight emulsions 
it may be readily understood how small amounts of water 
broken into small droplets and interspersed throughout the 
body of the oil, would hang suspended, growing no larger 
because they would rarely have an opportunity to touct 
one another. If a great amount of water is present, how 
ever, the drops collide frequently, and coalesce, forming 
large droplets which fall rapidly 

Oilmen find fresh water emulsions more difficult t 
solve than those containing salt water 

Fresh water droplets weigh less, and are not inclined 
to fall as rapidly as heavier droplets of salt water. For this 
reason emulsions containing small amounts of fresh water 
may present a difficult treating problem 

Obviously, any compound which attacks the film of 
water droplet, must first contact the droplet. Treating ex 
perts therefore recommend that the compound be added as 
soon as practical in the well stream. There is, however, n« 
hard and fast rule for the addition of treating compound, s 
long as it eventually contacts the film of the water droplet 
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FIG. 1. Emulsion in illustration at left contains 40 percent of water in a low gravity 
crude. A ‘tight’ emulsion in 25 percent water content is shown at right above 


Adding Treating Compounds 
Addition of treating compounds is accomplished 
eral ways: (1) Batch treating, (2) adding t 
stream at the well head, and (3) down-hole tre 
Some method of rolling the tank must be employe 
batch treating is used. Tank may be equipped 


‘ 


mechanical paddle, or a stationary line connec 


strong stream of gas. The rolling, to be e 


thoroughly mix the treating compound with the 


Adding Treating Compounds To The Well Stream 


Treating problems are usually anticipated in the design 


f lease installations, and engineers concerned with desig 
where emulsions are expected, in most instances, recon 
mend several cardinal rules. 

First they suggest the addition of treating compounc 


potential emulsion-forming oil-water mixtures as soon as 


possible. This is divided into above-ground and bel 
ground treating. They reason that treating compound 
be added to good advantage at the bottom of 
before the water is dispersed by the effects of 
through the fittings, chokes, and constrictions 
bore and above-ground lines 

If the treating compounds reach the bottom of the hole 
tight emulsions will never be formed and those emulsions 
already formed will have time to break out. Water settling 
will be more rapid in the gun barrel or lease tank. Bottom 
of-the-hole emulsion treating requires special pumping 


equipment. This equipment will be described later 


Above-ground flow-line treating. Oil on many leases 
treated by the widely accepted method of above-ground 
iddition of treating compounds. This system uses pump 
which force compounds into the flow line. Treating engi 
neers recommend the installation of pumps to add treat 
ing compounds as soon as possible after the oil comes to the 
surface. Reasons for this are: (1) Early injection allow 
more treating time, (2) movement of oil through fitting 
mixes the treating compound with the stream of liquid, pre 
venting further emulsification, and (3) oil at the well head 
is hotter and less viscous, thereby allowing free water t 
fall out easily, and without immediate addition of heat 


Bottom-hole treating. Some producers have found it 
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FIG, 2. Treating compound may be applied by a simple lubricator. A 
gallon bucket may be made into a lubricator which allows the treat 
ing compound to drop steadily into the tank. The nail should be 
large and left in hole, serving as a plug which will regulate the 
flow of the treating compound to a drop-by-drop application. 
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Despite the secrecy surrounding the manufacture of 
treating compounds, it stands to reason that all of them 
must, if successful, exhibit the property of reducing surface 
tension of the water droplet, allowing the interspersed 
globules to coalesce and fall by force of gravity. Many com 
mon detergents used in the kitchen will have this same 
effect, although it is not being suggested that established 
treating compounds be forsaken for kitchen detergents 

When the treating enginer undertakes to select a treating 
compound he goes through a calculated series of treating 
tests which he presumes will result in the selection of a 
treating compound which does the best job at the least cost 
Regardless of the treating compound selected, it must be 
injected with the flow system in a minute but steady, non 
varying amount, which may be as little as one drop every 


minute or one pint in 24 hours 


Chemical Pumps 
Injection of treating compounds requires equipment hav 
ing the ability to deliver a steady and minute amount of 
sticky liquid d in and day out without mechanical failure 
and derive | ower from gas pressure or me other form 
ivailable to the well s ». These devi 


chemical pumps 


of energy read 
are knowr 
Most chemical pumps are adjustablk 
deliver definite amount of compound 
riod. Many chemical pumps are opet 
pressure t diaphragm, or a cylinder 
phragm n 
compound um} | o the e 
phragm, or : Jears, using th 
1 source nergy, gives enough mec! 
move the liquid treating compound in 
? 


eral types pumps and pump install 


Care of chemical pumps. Chemica! 

constructior ind perate tor year! 

However a few simple precautions 

pump failures the oil field it ha 

place pumps tn the open without pro 

ind rain. Sand acts as an abrasive and cuts out cups and 

plunger shafts, causing parts to be replaced much soonet 

than would be necessary if the pump had been protected 
Pump should be kept clean. It should be overhauled at 

least once a year and all coagulated treating compound re 

moved. This can be done easily by filling a barrel with hot 

water to which a good cleaning preparation has been added 

Place pump cases and dirty parts in this solution. Upon re 

moval, they should be hosed down and wiped off, sand 

papered and given a coat of paint, except over moving 

parts. Pumps so overhauled will give good service. The 

author has seen numerous chemical pumps removed from 

the junk pile and upon being cleaned and adjusted, operate 


as good as new 


Heating Emulsions 

Heat has been an effective method of resolving crude 
oil emulsions every since the first “poor boy” heater was 
built. The use of heat has undeniable advantages, but it is 
employed by most engineers only when “cold treating” 
proves unsatisfactory, since heat drives light ends out of 
solution, which may be lost. Recent treating equipment has 
been designed to prevent waste of light ends, and as a con 
sequence there appears on many leases such items as 
weight-loaded hatches on stock tanks, gas lines which return 
vapors to liquid tanks, flumes, and other equipment de 
signed to liquefy light-end gases and return them to stable 
products 

Heat is thought to serve several purposes in breaking 
crude oil emusions. First, it makes oil thinner by decreasing 
its viscosity. Viscosity is defined as “resistance to flow.” 
If the oil is thinner by having been heated, the water par 
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ticles may fall through it more rapidly, thereby reducing 
the settling time. Second, heat causes what is known as the 


Brownian Movement, a circulating tendency of liquid mole 


t1 


cules when heat is This movement causes the 


particles to other, to coalesce, and to 





FIG. 3. Chemical pump installations used in treatment of emulsions 
(Top) Chemical injector power by the movement of pumping jack 
(Center) Gas driven diaphragm type pump utilizing lease gas. (Bot 
tom) Bank of chemical pumps used in a centralized heater-treater 
battery. 
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FIG. 4. Typical emulsion treating arrangement. Basic steps include 
injection of treating compounds, agitation, heating, settling. and 
separation. 




















Drawing courtesy of Sivalls Tank, In 


FIG. 5. Heater-treater is a combination of all lease treating equip- 
ment (except the separator) within one shell. It has virtually re 
placed large number of components shown in Fig. 4. 
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large drops to the bottom of the settling tank. Heat its 
thought by some to assist in the rupture of the film sur 
rounding the water droplets 

Heat-applying equipment. Early in the history of emul 
sion treatment, the oil and water mixture was sent from 
the well through coils buried in a gas or oil furnace. O1! 
was heated as it passed through the coils, emulsions 
broken, light ends were lost, fires were prevalent, and the 
system was generally wasteful. This was a crude form of 
the direct heater, used today 

Direct heaters are quick, efficient, and initial cost is rela 
tively low. On the other hand it is wasteful (unless light 
ends are captured) dangerous, and requires constant super 
vision. Scale may form on the oil side of the fire box, pre 
venting a transfer of heat from the fire-box to the oil emul 
sion. Heat collects in steel walls under this scale, softens 
ind buckles the metal, which eventually ruptures, allowing 
oil to flow into the fire-box. The resultant blaze, if not 
extinguished, is fed by the incoming oil stream 


Indirect heater: Another type is the indirect heater. Oil 
is flowed through tubes which are immersed in water which 
in turn is heated by a fire-tube 

An indirect heater has the advantage of maintaining a 
constant temperature throughout and over a long period 
of time. Hot spots are not as likely to occur, because calcium 
content of the heating water can be controlled 

The indirect heater has the disadvantage of requiring 
several hours to heat after it has been out of service, mak 
ing it impossible to treat oil immediately 

In corrosive areas some innovations have been added to 
prevent deterioration of steel vessels, which are particu 
larly susceptible to attacks by hydrogen sulfide. In one 
West Texas installation which the author witnessed, the 
wash tank was constructed of redwood, thereby eliminating 
the metal tank. Emulsion was heated by steam passed 
through a closed coil of cast iron and nickel alloy. Make-up 
water was treated for hardness before being added to the 
closed system. Emulsion added to the wash tank passed 
over the coils for heating, but both the nickel-iron alloy 
and the wooden tank were impervious to the effects of 
corrosive elements. 

In other instances wash tanks are constructed of wood 
The flume, usually a steel pipe, was made of a material 
composed of cement and asbestos which is impervious to 
corrosive attacks 


Steam Treating 

A well-known method of treating oil emulsions is the 
steam treater. It is employed in West Texas, where corro 
sive oil emulsions are especially difficult to separate 
Steamer is usually fired by kerosine and operates at several 
hundred pounds of steam pressure. Steam is jetted into the 
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(c) 


FIG. 6. Typical heater-treater installations include a number of 
types. Shown above are (a) a horizontal heater-treater, (b) electrical 
dehydrators, (c) treating system with wooden settling tank. (d) vertical 
hecter-treater, and (e) what is commonly called a jug type heater. 


stock tank of emulsion through a specially constructed 
nozzle in the tank wall 

Steamer meets two emulsion-breaking requirements. It 
heats emulsion and reduces viscosity of the oil. As the 
steam condenses it leaves droplets of water in the body 
of the oil which join droplets already there, forming larger 
droplets 


Settling Time 

After crude oil emulsions have been treated by addition 
of treating compounds, agitation, or heat, the water may 
begin to break away from the oil in large droplets. At this 
point in the treating process the emulsion requires a rela- 
tively quiet tank where the settling may be completed 
Some treating experts contend that settling time is the 
only requirement for separating oil and water. Necessities 
of production, however, require settling time to be rela- 
tively short, and consequently heat and treating compounds 
are aids in decreasing settling time. 

If this view has any merit, then it would be impossible 
to treat emulsions without affording adequate settling time 
at some point in the process. It may be well here, to illus- 
trate a typical arrangement of treating equipment as it can 
be found in many fields. Many variations of the flow treat- 
ing system are in existence, depending on the particular 
local situation 
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Basically, all flow treating systems employ the same 
functional devices. There may be refinements, or elimina 
tions, depending on the treating problem. Essential ele 
ments of emulsion treating follow the outline below 
1. Treating compound added to emulsion 
2. Emulsion agitated by pump, separator, or flow through 
fittings or choke 


Emulsion heated. (This heated emulsion may 
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mmitted in some instances where “cold treating” ts 
sufficient. ) 


Pass heated oil through a flume where liberated gases 
may be separated, allowing the treated emulsion to ap 
proach some degree of stability 


Emulsion is passed into the bottom of a settling tank, 
where it is broken into drops by a spreader, and allowed 
to rise through a warm wash water to be “scrubbed” 
for water particles. This wash will at times be imple 
mented with a hay-section, water soaked, to which water 
particles will adhere as they impinge themselves on the 
straw 


Water remaining in the oil will settle out still more if 
the oil ts allowed to remain undisturbed. Clean oil is 
drained off the top section, a level of oil being maintained 
by the outlet to the stock-tank. Warm water, now removed 
from the oil, is dumped by a level control system. This 
level control may be a siphon or a liquid level controlled 
dump valve 

Gas liberated is held under a slight pressure of six t 
eight ounces by weight-loaded hatches on lease tanks, is 
condensed by vapor traps and is carried away to field con 
lensers and compressors, used for lease fuel, sold to gas 
plants, and in some cases it is flared, wasted, and burned 
In some installations the heat exchanger is employed to 
pre-heat oil as it enters the heater-treater. The heater 
treater is the name given an installation which in most 


imstances performs the functions listed above 


Engineering Emulsion Treating Program 

To approach the most economical treating program on 
i lease, the person in charge may profit by considering sev 
eral axioms 
@ No two emulsions are identical, even though produced 
from adjacent wells, and treating methods effective with 
one emulsion may or may not be effective with another 
@ It is not necessarily true that if a little chemical is effec 
tive more chemical will be more effective. The ideal 
amount of treating compound to use is the least amount 
that will result in clean oil. Too much chemical, or the 
wrong kind of chemical, may result in the accumulation of 
excessive interface (an unbreakable emulsion between 
layers of oil and water) 
@ All treated emulsions must be given time to settle out 
Heat, and treating compounds, do not dispense with set 
tling time, they only accelerate settling 
@ Emulsions grow more difficult to treat with age. In the 
ideal situation, emulsions are treated before they form, 
while forming, or immediately after formation 
@ In selection of treating methods, delay the use of heat 
until it becomes necessary, then the degree of heat and 
the amount of chemical must be thought of as inter-related 
factors 


The Bottle Test 

Selection of economical lease practices in the treating of 
emulsions is accomplished through a series of trial and 
error experiments, the most important of which is called 
bottle testing. This test requires that emulsion samples be 
caught in bottles, and that measured amounts of chemical 
and heat be added. The experimenter must realize that the 
success is largely dependent upon his ability to accurately 
interpret his observations, and to maintain an accurate 
record of each test 

Principles of comparative analysis must be followed 


Sample of emulsion used must be identical with the 
emulsion that will be treated in the flow system on the 
lease. For instance, the sample will be taken at approxi- 
mately the same point where chemical is applied to 
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the lease system. If chemical is added at the well head 
the sample for testing should be taken there also 


Sample should not be contaminated in any degree wit! 
a chemical compound. All samples should be taker 


upstream from the injection point, or the chemical 
pump should be shut down 


Measurements of chemicals, heat, and settling times 
must be accurate and consistent 


i of 


Records must be kept on each series of tests and « 
must be made to eliminate human errors 


Sample for treating should be taken when the well 


producing at its normal rate. It should be made in the 
field. The tester may use a gallon tin bucket with a spout 
or spigot for catching the sample. He should begin testing 
immediately. Samples should be taken at the point where 
chemical is to be added 


Testing Samples 
There are two schools of thought of application of chem 
cals in the bottle test. One school insists that chemical 
should be added in original form, since any diluent may 
adversely affect the accuracy of the results. Second school 
contends that undiluted chemicals are too viscous t be 
measurable, requiring the addition of amounts as small 
1/1000 ce 
The treater must decide for himself which procedure t 
follow. Those who use solutions usually prepare them |f 
adding two parts of treat 
ing compounds to 98 
parts of diluent. Diluent 
may be Benzol, but since 
it evaporates rapidly 
diluent of one part is 
propyl alcohol and three 
parts of xylol, has beer 
found more satisfactory 
Several solutions of com 
pounds should be pre 
pared and placed in tw 
ounce, wide-mouth jars 
Ratio test. Place 100 
cc of a fresh sample of 
emulsion in each of three 
six-ounce square pre 
scription bottles fitted 
with screw caps. Add 
2/10, 4/10 and 6/10 
cubic centimeters (cc) 
of a previously selected 
diluted treating com 
pound to each bottle 
FIG. 7. Pipeline gage cuts a tank sam respectively, shake with 
ple before grinding it out. 100 to 200 strokes of 12 
in. each, then allow the treated emulsion to settle. This 
test simulates actual lease conditions inasmuch as (1) the 
treating compound is added in a measured amount, (2) 
is mixed with the emulsion through agitation and, (3) 


if 


it 


is allowed to settle. 

Observe the glass sides of the bottles. If water collects 
and settles to the bottom, if the color changes, if there ts 
definite line between water and oil, then treating is taking 
place. Emulsions are usually some shade of brown, whereas 
most clean oil is dark green or black 

By visual observation, select the bottle in which the 
emulsion is breaking the most satisfactorily. If none of the 
bottles show evidence of successful treating, the rati 
should be continued with different compounds until one 
found which will separate the oil and water 

If none of the compounds will treat the emulsion cold 


test 
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SOUND WYO 


SETS AND PACKS OFF AGAINST PRESSURE 
DIFFERENTIALS FROM EITHER ABOVE OR BELOW 


After the Retrievable Bridge Plug has been 
run to the desired depth and released, it will 
automatically set and pack off against pressure 
differentials established from either above 
or below the tool. 


CAN BE RUN IN AND RETRIEVED EASILY... OR 

MOVED AND RESET AS MANY TIMES AS REQUIRED 
The number of times that the Retrievable 
Bridge Plug can be released, moved and reset 
is limited only by the number of operations in 
the well that require its use. 


(C1 BE RETRIEVABLE BRIDGE PLUG an~. 


NUMEROUS ECONOMICAL APPLICATIONS 
Used WITH the Baker Full-Bore Retrievable 
Cementer for: 
(a) Straddle Operations 
The distance to be straddled is not 
limited by the made-up length of tool. 
(b) MULTIPLE Zone or Selective Test- 
ing, Fracturing, Acidizing 
Used BY ITSELF for: 
(a) “Down-the-casing” Fracturing or 
Acidizing 
(b) Testing operations 
(c) Temporary pressure containment to 
permit repair to or removal of well 
head equipment with safety. 


Write for Catalog Supplement No. 319 for complete information on 
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RUNNING-IN 
Retrievable Bridge Plug 
being run into well on bot 
tom of Full-Bore Cementer 
through use of Retrieving 
Head. Note fluid by-pass 


FRACTURING OR ACIDIZING 
Plug should be p. essure 
tested after release 
Cementer is released, raised 
above perforations ond 
reset for pressure operations 


SWABBING, TESTING 
Note how the reversal of 
pressure differential has 
transferred load from one 
set of slips to the other 
both cementer and plug 


RETRIEVING 
Plug and Cementer being 
moved to next set of per 
forations —or retrieved from 
well. Valves in plug open to 
permit fluid by-pass 


Product No. 410 
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FULL-BORE 


HOLDS PRESSURE FROM EITHER ABOVE OR BELOW 

Two sets of opposed slips enable the cementer 
to hold pressure from either above or below 
Casing can be tested before squeeze—and 
the tubing also, if the Baker Full-Bore Tubing 
Tester is used 


FULL BORE CONSTRUCTION 


Permits Passage of Tubing Perforators or 
Instruments— Assists in Preventing “Screen- 
Out” on Fracturing Jobs 


The Full Bore through the Cementer (and 
Tester if used) is in reality a continuation of 
the bore through the tubing. 


This continuous full ID passage not only per- 
mits passage of tubing perforators or instru- 
ments. but assists in preventing “Screen-Out” 
(sand dropping out of the oil) and subsequent 
plugging of the tubing in fracturing jobs 


IDEAL STRADDLE TOOL WHEN USED WITH 

BAKER RETRIEVABLE BRIDGE PLUG 

The operation of the Cementer setting mecha- 
nism makes it easy (through the use of the 
Retrievable Bridge Plug Retrieving Head) to 
release and pick-up the Baker Retrievable 
Bridge Plug. It is in fact the ideal partner 
to the Retrievable Bridge Plug for selective 
multiple-zone or single-zone operations 


OIL TOOLS, INC. 
HOUSTON + LOS ANGELES + NEW YORK 





then the same test should be repeated, heating the samples 
until a successful separation is accomplished, noting the 
temperature of each test. The amount of settling time may 
also vary. 

Eventually a compound which will break the emulsion 
will be found, and in the process of ratio testing, several 
compounds may appear equally effective. These com 
pounds should be noted, for the selection of a compound 
which will most effectively treat the emulsion is the next 
step. 

This process is a comparison of the effect of the same 
amounts of different compounds, whereas the ratio test 
was a comparison of different amounts of the same com 
pounds. 

Fill six prescription bottles with fresh emulsion and add 
the same amount of different treating compound solutions 
to each sample, using the previous ratio tests as a guide 
in selecting the first amount. Compare the effect of each 
solution on the cold emulsion. Heat the samples and com 
pare the effect of each solution on heated samples. Record 
your choices in order of the most and the least effective 

Pour out the samples, wash the bottles, and add fresh 
emulsion samples. Reduce the amount of treating com 
pound added, and perform a test in which the number of 
agitating shakes, the settling time and the amount of heat 
added is identical with the previous test. Select the most 
effective compound and record all results. 

Continue this procedure until all but one of the samples 
have been eliminated after failing to show proper treating 
Continue to reduce the amount of treating compound ‘vhich 
was added to the one remaining sample until no treating 
is observed. 

In this way the least amount of the most effective treat 
ing compound is determined. To be certain that this amount 
of compound has successfully treated the oil, it is neces 
sary that a centrifuge test be performed 


Centrifugal Test 

Centrifuge testing in the field is called a “shake out.” Its 
purpose is to separate the heavier water in an emulsion by 
forcing it to the bottom of a whirling test tube with centri 
fugal force. 

There are several accepted methods of performing a 
centrifuge test. The tester should determine which method 
is used by the pipeline gager, and follow that method. For 
detailed procedure, reference should be made to, American 
Society of Testing Materials, D-96, and American Petro 
leum Institute, Code 25. 

The ASTM Code requires the use of cone shaped and 
pear shaped test tubes, whereas the API Code permits the 
use of a smaller test tube with a capacity of 12.5 cc. The 
API test also permits the use of other solvents other than 
Benzol to “cut” the sample, and heating may be omitted 
where high paraffin content is not found. Accurate testing 
often requires the application of heat as well as solvent 
to the sample 





DRILLING FUNDAMENTALS 
BOUND REPRINT 
AVAILABLE 


Essentials of rotary drilling are contained im this 152 
page book. This is the fourth reprinting one of the most 
popular series ever published by THE PETROLEUM 
ENGINEER. Your free copy is available with a new or 
renewal subscription for one year. Write: 

THE PETROLEUM ENGINEER PUBLISHING COMPANY 
Reader Service Department 

P. O. Box 1589 

Dallas 21, Texas 
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Usual procedure in the field is to fill the test tubes hal! 
full with oil, and then add a solvent, mixing thoroughly 
Heat if necessary and place in a centrifuge, whirling about 
1500 rpm for 3 to 10 minutes. Samples are then removed 
and the percentage of water and bottom 
(BS&W) is recorded to the nearest 2/10 percent 

After 
sible to determine if the treating has been effective 


sediments 


a centrifuge test has been performed, it is px 
If the 
treated oil contains more than 2/10 of one percent, o1 
if it does not meet pipeline specifications, other tests may 
be necessary 


In bottle testing the should be 


following precautions 


rigidly observed 


All bottles should be clean and free of treating com 
pound before adding emulsion samples (rinse in ker: 
sine, drain and dry; rinse with xylol and allow to drain 


mouth downward; dry with a clean cloth.) 


Pipette used for measuring compounds should be rinse¢ 
f 


thoroughly after each use to prevent contamination o 


compounds 


Bottle test should approach lease conditions as closely 
is possible. For instance, if no emulsion heater is avail 
ible on the lease, do not use heat in the bottle testing 


ind if there is only a small amount of agitation giver 
the emulsion in the lease system, shake the bo 


moderately 


Fresh samples should be used at all times, and the 


bottle test should be made in the field at the time the 


samples are taken 


t depert 


Record all your results after each test. Do n 
on your memory 


In case of a doubt as to the efficacy of a treating cor 
pound, do not guess, but perform a centrifuge test 
Treating oil field emulsions is a continual and varying 
necessity if the most economical methods are to prevail 
This is apparent if one acknowledges changing conditions 
in production. In order to meet these changing condition 
it is necessary for the pumper or treating engineers to per 
form periodical bottle tests and centrifuge tests 

An efficient treating program reduces treating costs, pre 
vents loss of production, eliminates delays in pipeline runs 
and avoids excessive bottoms, tank cleanings, and carry 
over of interface sludge. An efficient treating program als 
avoids loss of light ends, and thereby prevents gravity loss 
and volume shrinkage. 

Many companies have found that an efficient oil treat 
ing program has paid for personnel and equipment withit 
a very short period because it eliminates losses in oil vol 
ume, gravity, and production time 

Companies interested in more detailed training informa 
tion are referred to, Mr. J. F. Smith, American Petroleun 
Institute, Division of Production, 300 Corrigan Tower, Dal 
las, Texas, and to a manual of instruction, Treating Oi! 
Field Emulsions, which was prepared in cooperation with 
and validated by the Institute’s Central Committee on Vo 
cational Training, 1949. The Institute also assists groups 
in obtaining Emulsion Training Kits for the instruction of 
field personnel 


References 


Bulletin 417, U.S. Bureau of Mines, G. B. Shea, Pr 
of Treating and Preventing Emulsions 
Treating Oil Field Emulsions prepared in 
validated by the Central Committee on Vocational Training f the 
Division of Production of the American Petroleum Institute, June 24 
1949; issued by the University of Texas 
Instructor's Guide, for the field training 
Emulsions, prepared by Jack L. Wiggins, as special training 
American Petroleum Institute, Division of Production, March 1955 
American Petroleum Institute Code for Measuring, Sampling, and Test 
ing Crude Oil. (API Code 25 Seventh Edition, 1948 
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HALLIBURTON’S WATERFRAC 


Fractures Water Bearing Zones 
With Low Cost Water-Gel and Sand 


Highly successful fractures can be produced in water bearing formations 
substantially increasing the capacity or production of water injection, wate: 


disposal or water supply wells 


Halliburton'ss WATERFRAC treatment economically fractures water zones 


without introducing fluids which might be incompatible with those in the for 





mation. The reason: fracturing fluid in Waterfrac is formed from fresh or salt 


water which is gelled with special chemical agents 


Viscosity of Waterfrac gel allows high sand concentrations with low fluid loss 
yet friction resistance is comparatively low. Production or injection opera 
tions can be quickly resumed after Waterfrac. An internal breaker coupled with 


water dilution readily breaks gel viscosity 


To increase the capacity of formations for flooding or disposal to increase 


production from water supply wells... use Halliburton’s Waterfrac 





HALLIBURTON 


Olt WELL CEMENTING COMPANY, DUNCAN, OKLAHOMA 


PIONEERS IN FRACTURING SERVICES 
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Newest Development in 
Fracturing Fluids... 


Soap-Oil Systems 


For Formation Fracturing 


Sodium soaps added to 
fracturing oils lower fluid loss, 
increase sand-carrying 
capacity and improve fluid 


viscosity. 


A. R. Hendrickson, 
L. E. Nesbitt and B. D. Oakes 


Dowell Incorporated 
Tulsa, Oklahoma 


Me IST recent general development in 
fracturing fluids has been a soap-oi! dis- 
persion that combines the best features 
of other fracturing fluids and over 
comes many of their disadvantages 
Such soaps, when added to hydrocar 
bon fracturing fluids, produce micelles, 
or microscopic threads, that lower 
fluid loss and increase sand-carrying 
capacity of the fluid. The fluid also ex 
hibits thixotropic properties, providing 
additional sand support without a cor 
responding increase in viscosity. 

Oil-dispersible alkali metal 
familiar industrial com 
pounds for several years. The familiar 
phenomenon of micelle formation of 


SC APs 


have been 


soaps in aqueous solutions also occurs 
in non-aqueous media. 4 

Because of their unique colloidal na 
ture in non-aqueous solvents, their use 
has been recently extended to improve 
the characteristics of formation frac 
turing fluids, such as kerosine, diesel 
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FIG. |. Soap fibers found in modified fracturing fluids. This 


an electron photomicrograph of a sodium soap dispersix 


6 ed 


n diesel oil and magnified originally 100 million times drigina 


photograph reduced here.) 


fuel, and crude oil. A variety of fluids 
have been employed to open fractures 
and carry propping agents, among 
which are gels, emulsions and refined 
oils. These fluids have been modified 
in the past few years to overcome and 
eliminate certain difficulties that were 
encountered in field applications. By 
in-situ” neutralization of long chain 
aliphatic organic acids in a hydrocar 
bon media sodium-soap dispersion 
results that considerably improves the 
characteristics of fracturing fluids used 


today 


Properties of Oil-Soluble Soaps 

Low sand-falling rate and low fluid 
loss, two necessary and important fea 
tures of such fracturing fluids, can be 
obtained without increasing the ap- 
parent viscosity, as measured under 
high rates of shear. Viscosity itself is of 


little importance in this type of system, 
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the phenomena of 


rate and low fluid loss 
the formation of micelles 
parent aggregation within 

The resulting and most 
characteristic of this non 
system is its thixotropy 
tic flow properties. Th 
quate support ol 
the fracturing fluid 
sponding increase in the 
high rates of shea 

Micelle dispersion is pre 
first dissolving the organic acid in the 
oil base, after which it is neutralized 
in-situ” by the addition of a concen 
trated aqueous solution of sodium hy 
droxide. The mixture ts then agitated 
in order to disperse the caustic solution 
throughout the oil and neutralize the 
acid. A number of different types of 
fatty acids can be used in this manne 
to prepare modified oil-base fracturing 
fluids 
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SERIES PUMPS 


- * 

eeeee provide more Oil per Dollar Invested 
The “450 Series’ model is a NEW REDA 
PUMP especially designed for wells produc- 
ing from 250 to 600 B.P.D. In this range 
models are available to meet your require- 
ments for wells with 5! 2-inch or larger 
casing and lifts of 900 to 4,400 feet. Sizes 
are from 7!> to 20 horsepower. The NEW 
REDA ‘450 Series” Pump will reduce lift- 
ing costs and provide economic, dependable 
performance 


HERE'S HOW 
@ LOW INITIAL COST — easier, simplified instal 


lation without expensive concrete foundations 


NO RODS to break or wear tubing 
AUTOMATIC OPERATION — when desired 


automatic time clock can control operation of 


oS 250-600 BARRELS PER DAY the pumping unit so that production of allow 


able is in accordance with proration schedul 


LOWER OPERATING G MAINTENANCE COST 


¥ —lower well servicing expense lower labor 
a 900 4,400 FOOT LIFT reduced supe r 


and transportation expenses 
vision — low power costs — longer runs with 
lower repair charges 


@ FOR 5'%2” OR LARGER CORROSION- RESISTANT CONSTRUC- 
TION — All bronze impellers — Ni- 
CASING SIZES Resist diffusers, K-Monel Pump 
Shaft—carbon steel housings 
MODELS AVAILABLE FOR 


440, 762 or 880 VOLT 
60 CYCLES, A.C. 


Call or write, and let us 

give you the figures for any of 

your wells—producing wells in water- 

flood projects, water supply wells, high 

water-oil ratio or prorated wells etc. Further 

information or quotation will be promptly furn- 
ished on request 


SUBMERGIBLE PUMPS FOR OIL, BRINE AND WATER WELLS 


Larger size Oil-Well Pumping Units are available 
to 240 h.p. with capacities up to 15,000 B.P.D. 


PZ 


REDA PUMP COMPANY 


BARTLESVILLE, OKLAHOMA 


Manufacturers of Submergible Electric Motors and Pumps for Over 35 Years 
Pumps for Oil, Brine, Water, Gasoline, Jet Fuel, Chemicals, LPG 
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FIG. 2. Matted network of micelles 


by “in-situ’ 


erties without excessive friction losses 


The structure of micelles in non 
iqueous media is different than that of 
micelles occurring in aqueous solu 
tions. In the oil systems, the micelles 
have the polar portions of the carbox 
ylate molecule buried in a central core, 
rather than distributed over the oute: 
surface, aS In aqueous systems These 
polar terminals interact, either by di 
pole attraction or by specific hydrogen 
bonding of certain atoms. This 
tion or associauion provides energy Io! 


reac 


the maintenance of the micelle struc 
ture and inhibits further growth 
‘In-situ” neutralization of the acid 


by an aqueous solution of sodium hy 


droxide, rather than the anhydrous 
form, introduces another factor in mi 
celle structure. Since the core of the 
micelle described above is hydrophilic 
the water will tend to be trapped in this 
center. This apparently provides an op 
portunity for aggregation of the funda 
mental micelle cores into more exten 
sive structures throughout the non 
aqueous media. 

The most important property of these 
soap-oil systems is demonstrated by the 
complete destruction of the apparent 
viscosity at high rates of shear. This 
characteristic is typical of pseudoplastic 
fluids. This is illustrated by viscosity 
measurements of the soap-oil system at 
various speeds of shear. Table | pre- 


in another modified fluid as 
seen by the electron microscope. This thread-like structure is obtained 
neutralization, and increases the sand suspending prop 
during treatment 


graph 


sents data obtained with various in 
struments, and compares these viscos 
ities with measurements of a semi-re 
fined oil 
fluid 

In the soap-oil system, the final de 
gree of thickening or modification that 
is obtained is dependent upon the de 
gree of agitation the dispersion receives 
in preparation. A higher apparent vis 
the modified oil is obtained 


For ex 


commonly used as fracturing 


cosity ol 
by a high degree of agitation 
ample, passing the modified oil through 
a homogenizer, after preliminary mix 
ing by a laboratory stirrer, greatly in 
creases its apparent viscosity. Repeated 
passes through the homogenizer furthe: 
viscosity until 


increases the a plateau 


is reached, 


Soap Concentration and Viscosity 

Fig. 4 illustrates the effect of soap 
concentration on the viscosity of a 
medium API gravity 
curve represents the viscosity obtained 
by “in-situ” neutralization of 
concentrations of a fatty acid with aque 
ous sodium hydroxide, in a medium 
gravity Oklahoma crude oil. Viscosity 
measurements were made after a mix 
ing time of 30 minutes, with a mixer 
stirring at a rate of 1700 to 2000 rpm 

It may be seen that the viscosity in 
creases with concentration of soap, al 


crude oil The 


Various 


TABLE 1— Viscosity Measurements by Different Methods, Made on Soap-Oil 


System and a Semi-Refined Oil. 


Brookfield Viscosimeter 
60 rpm 
30 


Spindle #2 


a) 
Stormer Viscosimeter 
600 rpm test 
Ultra-V scnson 


Rich-Roth Laboratories Model XV) 
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at 80 | 


Refined Oi 


Viseosity (ep 


Soap-Oil Systen Sen 


INFORMATION ON 


ability as shown in Fig 
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FIG. 3. Chunky type of soap crystals not particularly desirable 
n a gelled fracturing fluid. As shown in this electron 
this type of structure does not exhibit the sand-supportin 


photc m 


and 2 


though the relation ts not linear. Slop. 


; 


of the curve indicates that the most et 


fective thickening occurs in the mediun 
concentration range 
Soap micelle formation 


vLzINS al 


very low concentration, but the shary 
rise in the viscosity curve may indicate 
the secondary aggregation of the fun 
damental micelle cores } an exten 


sive network. The viscositv-vs-concen 
tration graphs of most soap-oil systems 
have the 
hibited here 


translated to the right or left on the con 


same general S-shape ex 


Whether the curves are 


centration axis is dependent upon the 
API gravity of the base oil. With higt 
gravity oils, the curve is translated to 


the right; with low gravity oils to the 
left: 


oils 


that is, low and medium gravity 


reach a higher apparent viscosity 


than do high gravity oils, at the same 


soap concentration 


Viscosity and Sand-Falling Rate 

Fig. 5 illustrates the effect of the in 
creased viscosity on the sand-falling 
Sand-tall 
is essentially the rate of fall of 
graded 20-40 sand through the 
oil. A low fall is 


since the sand, or propping agent, must 


rate of a medium gravity oil 
ng rate” 
mesh 
rate ol important 
remain fracturing 
fluid 
A rate of 5 ft per min or less has beer 
this 


water, for 


suspended in the 


during the fracturing treatment 


found satisfactory for 
Sand-falling 
parative purposes 
ft per min 

It can be seen from Fig 


purpose 


rate in com 


is approximately 27 


S that the 
sand-falling rate decreases as the vis 


This also is dependent 
The curve 


cosity increases 
on the nature of the base oil 
is translated to the left for high gravity 
oils and to the right for low gravity oils 

An appreciable decrease in sand-fall 
ing rate is accomplished in the soap-oil 
systems without a correspondingly 
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making extra footage for rock bits 





OVER 30 MILLION ROLLER BEARINGS A YEAR... 
Individually Inspected! 


wet y/ a a 
Vatie 


at; 7/ ~S ~ 5 
¢ at 


. 


One hundred per cen pec 

batch sampling) safeguards the q 

of the roller bearings that 
Hughes rock bits. Every one of the mo 
yan 30 million roller bearings manu 


it pecihcations 
tured each year by Hughes goes through cuion ccept HUGHES 
bination of selected raw materials and 


four final inspections 
Each bearing is inspected electroni finishes ctions assures tl TOOL COMPANY 
1 : eeetltee 7) 
cally for length, diameter and hardness 
WORLD STANDARI 


ind then subjected to ultra-violet light 
OF THE INDUSTRY 





Metal to Metal Wear... 


is the real villain in sucker rod 
pump troubles. [t accounts for 
most of your repair and pump 
pulling expense. 


The Martin Idea... 


for getting away from this trouble has always been to make use of 
the best available materials — Natural Rubber tor the key material 
lunger rings; Synthetic Rubber tor the key material in resilient 


r cages 


accurately grooved and drilled metal body of 
Martin Plunger does not touch the barrel. Only the resilient 


bber and duck rings contact the barrel. This material with its 
natural resistance to abrasion as well as its slipperyness-when-wet 
has a much slower wearing action on the barrel. Most often yout 


not need replacing. These rings have an amazing ability 


kind of abuse that goes with oil well pumping, 


mger runs. Plunger cost is reduced because repla 
nly about one fourth as much as a new plunger 


cing 


of course, added to the barrel saving and longer runs 


The Martin Rubber Guide Cage protects the ball from 
| metal contact except when it rests upon its seat. The ball 
is protected to such an extent that ball and seat life ts usually 
ubled. The synthetic ball guide and stop cannot beat out 
tuse of its resilience. Its lite is theretore much greater than 
any metal and you get this longer cage life in addition to 
better ball and seat life. The two guides are easily replaced 


when the occasion does aTISC 


No real Cal ital outlay iS required to get these benefits because the 
cost of Martin Plungers and Martin Cages is very much the same as 


you are now spending for replacements sometimes less 


All regular or stroke-thru ROD PUMPS and TUBING PUMPS can 
quipped with Martin Plungers. Martin Rubber Guide Cages are 
all sizes and styles. Write for our catalog No. 4; also sec 

Ci mposite catak £ tor 1956-57 


JOHN N. MARTIN 
Manufacturer 


9 W. BRADY e TULSA, OKLA. 
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Not Only Abilities_ 
_Facilities ‘Too! 


Baroid can supply you 
what you need, when 
you need it, where you 
need it,inany quantities 

—and remem ber— 
when you buy Baroid, 
you buy the best. 


BAROID DIVISION @® NATIONAL LEAD COMPANY 
P. O. Box 1675 Houston 1, Texas 
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LOW GRAVITY Olb cerrereree 
MEDIUM GRAVITY OL ——— 
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VISCOSITY 
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NG RATE (FT, 


FALL 


ANT 


FATTY ACID CONCENTRATION 


FIG. 4. Effect of fatty acid soap concentration on the viscosity 


of crude oil 


large increase in viscosity, [his may be 
due to the aggregation of micelles 
within the system and adsorption of 
these aggregates by the sand grains 


Effect of Water and Brine 

rhe effect of water and brine in these 
soap-oil systems has been studied, speci 
fically in relation to the apparent vis- 
cosity, fluid loss, and stability of the re 
sulting modified oils. In this study, 
water content in the system was varied 
in two ways. Various concentrations 
of the aqueous sodium hydroxide solu 
tion were used in the “in-situ” neutral 
ization of the fatty acid solution to 
alter the water content. A separate study 
was made on the effect of brine as a 
contaminant in the system. 

Other conditions remaining un 
changed, the concentrated sodium hy- 
droxide solutions impart more apparent 
viscosity to the system than do the di- 
lute solutions. At the same time, lower 
fluid-loss characteristics result with the 
more concentrated sodium hydroxide 

Low fluid-loss of a fracturing fluid 
permits a greater build-up of pressure 
during a fracture treatment, resulting 
in further penetration of the produced 
and existing fractures by a given vol- 
ume of oil. Apparently, the additional 
water present in the more dilute alkali 
weakens and partially destroys the ag 
gregation of soap micelles, perhaps by 
splitting the polar core from within. 

Fluid loss. The micelle imparts the 
low fluid loss property to the modified 
oil. Effectiveness of the micelle de- 
pends to a large degree on the amount 
of water associated in the micelle. Only 
small amounts of water are present in 
the micelle core when concentrated 
sodium hydroxide is used in the “in 
situ” reaction. This water may act as a 
structural tie in building the soap mole- 
cules into a strong network through hy- 
drogen bonding. 

Fluid loss of the oil is reduced by the 
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il fluids 


physical bulk and strength of this net 
work. As the amount of water in the 
core center of the micelles is increased 
the network structure is disrupted and 
becomes less effective, thus permitting 
greater loss of fluid. These statements 
are generally true for most crude oils 
however, high gravity oils and distil 
lates above 50 API gravity tend to re 
spond better to dilute solutions of the 
aqueous bz Those oils below 50 grav 
ity appear to have lower sand-falling 
rates and lower fluid-loss properties 
with a more concentrated solution 

Brine lowers viscosity. The presence 
of brine in the oil causes lower vis 
cosities, perhaps from partial destruc 
tion of the soap micelle structure and 
consumption of the base to form rela 
tively insoluble alkaline earth hydrox 
ides. The use of greater amounts of 
aqueous Caustic proportionate to the 
degree of brine contamination, will 
tend to overcome this effect and restore 
viscosity. This additional caustic ap 
parently restores maximum micellular 
aggregation within the soap-oil system 
Brine contains alkaline earths, barium 
calcium, and magnesium, which also 
form soap micelles in oil systems, How 
ever, these soap micelles precipitate 
and do not reaggregate in the presence 
of water.'® Perhaps this restoration of 
viscosity upon the addition of sodium 
hydroxide may be explained through a 
mechanism of equilibrium between the 
sodium soap and the alkaline earth 
soaps 


Effect of Grease Formation 

Some soap-oil dispersions gel to a 
semi-solid grease upon prolonged heat- 
ing. In laboratory tests, a concentrated 


FIG. 5. Sand-falling rate is effected by viscosity of 


iqueous sodium hydroxide 


vas used to neutralize a fatty acid-o 
system. This dispersion was ther 
heated, resulting in grease formation 
These greases are undesirable in a frac 
turing fluid, due to the difficulties the 
present to pumping. Such greases ck 


not have the flow properties of the pre 


ferred soap oil d spersions Hotten anc 
Birdsall 


of some lithium soap greases. These 


discussed the properties 
greases are probably the result of 
more complete reaction of acid with 
base than occurs at the ambient tem 
peratures of the normal fracturing fluid 
preparation 

Gelation of a grease which occurs 
upon heating is also dependent on the 
concentration of sodium hydroxide 
used, Presence of additional amounts 
of water, by the use of more dilute 
sodium hydroxide solution increases 
the tendency toward grease formation 
This may be due to an incorporation ot 
water into the micellular structure to 
stiffen and extend it, as well as a more 
complete reaction of the acid and bas 
to form a soap 

The oil medium also affects the tor 
Highe: 


gravity oils have a much greater ten 


mation of grease on heating 


dency to form greases than do lowe 
gravity oils. A summary of data illu 
strating this 
Table 2 


Tendency of high gravity oils to torn 


relation is shown it 


greases more readily may be due to the 
greater ease of incorporation of the 
smaller molecules into the semi-solid 
structure, also to their greater mobility 
causing a more rapid reaction 

Soap fibrils. Although the true struc 
ture of aggregation of the soap micelles 


TABLE 2 — Relation Temperature Ranges of Soap-Oil Systems. 


Gravity of Oils (API 
Above 50 

40-50 

Below 40 


Temp. (F) of Sem 


PETROLEUM ENGINEER, May 





Engineered to handie the iongest drili-pipe strings 


and heaviest casing programs 


First 
500-ton Hook! 


BJ “S500” HYDRAPLEX 


¢ again Byron Jackson gets to the petroleum 


it’s the first 500-ton capacity hook 
strength for safely handling the longe 
yntemplated ! 

The new tool is much more than a beefed 
secing on drilling ngs. It was engineered fron 
result is Model SS00, a handsome giant, whic 
than today’s automobiles resemble grandpa’s | 

And the “S500” ts packed with features that make 
the patented BJ Hook Positioner which automatic 
toward the derrickman and takes the fumble out of pip 


ive Hydraulic Snubber no more drill pipe bo 


maintenance 
With the “S500” there's no lopsided elevator loadit 
flexible pin connection 
cally correct itself 
There's plenty of weight 

Straight even when the largest diameter | 
There's unmatched strengt! S00-ton AP 
ity to give strength to spare in toda i offshore 


nes are 


l-rated ¢ ip 


onshore operations 
For further information, ask 


or write for the new Hydraplex bulk 


EUs Exclisive Hook fositioner 
/9 one Sarely Device 
Thais 2 (eal Work Sever! 


Taking the lead in supplying the industry with the heavy 
duty equipment it needs, BJ recently introduced the first 50 
ton capacity elevator-spider in a unique combination too 
that serves in either function. The new $00-ton hook 
another in the BJ line of larger, safer, stronger equipmer 
that will one day be an absolute “must” for all deep dr 


operations 


Byron Jackson Tools, Inc. 


Export Adar 


1957 FOR FURTHER INFORMATION ON 
= ADVERTISED PRODUCTS SEF READER SERVICE CAR 
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A new air-operated Friction Power 
Take-Off has been added to Twin 
Disc’s extensive line of friction 
clutches. Among other advantageous 
features, it incorporates the time- 
tested and popular Twin Disc Model 
PO Air Clutch for the engaging and 
disengaging mechanism. 

Available for engines rated up to 
600 hp, the new PTO offers the ad- 
vantage of remote-controlled engage- 
ment and disengagement through a 
light touch on a coatrol valve handle 

. thus it is particularly desirable 
for oil well drilling rigs where the 
operator must work from a remote 
driller’s platform. 

Full engine torque is available 
through the PTO with only a few 
cubic inches of compressed air. Nor- 
mally air at 90-100 psi is adequate 
but 130 psi can be used if required. 
Actuating air to the clutch enters the 
PTO through a drilled passage in the 
output shafe. 

The new PTO’s are built to SAE 
standards. Present designs are com- 

















pletely interchangeable with 18-inch 
single and double-plate Twin Disc 
PTO’s and are furnished with SAE 0 
and 00 flywheel housing sizes. The 
same basic shaft is also used, with 
slight modification, to permit lubri- 
cation of the pilot bearing from a 
point other than the usual drilled 
passage at the output end. 

Easy-to-install air-operated conver- 
sion kits are available for certain 
standard models of Twin Disc PTO’s 
already in the field. 

Twin Disc Clutch Company, Ra- 
cine, Wisconsin; Hydraulic Division, 


Rockford, Illinois. 


Twili Disc 


in the oil base is not known; Fig. | 
shows the soap fibers that are found 
in such mbdified oils. This is an 
electron photomicrograph of a sodium 
soap dispersion, formed “in-situ” in 
diesel oil, and magnified. Soap fibrils 
appear to be entwined randomly in 
loosely woven rope-like structures, 

Although most of the soap appears 
to be in multiple aggregates, some in 
dividual strands of fibrils are present 
which cross and interlace with each 
other as well as with the larger aggre 
gates. In addition to forming a barrier 
network to the free fall of sand par 
ticles, some of the soap aggregates may 
adsorb on the sand itself. This would 
tend to further decrease the rate of fall 
of the sand grains through the oil 


Fluid of Superior Qualities 

It can be said that the desirable prop 
erties of this unique fracturing fluid 
now finding wide application in well 
stimulation techniques, are apparently 
a result of the association of soap mi 
celles into a structural network in the 
oil base. This micellular aggregation of 
the organic sodium soaps functions to 
give a fracturing fluid with superior 
qualities of pseudoplastic flow, sand 
suspension, and fluid loss. 

This property of pseudoplastic flow 
is perhaps the most important feature 
of this type fracturing fluid, allowing 
it to support sand under low rates of 
shear, without causing a high friction 
pressure under increased rates of shear 
[he soap, present in aggregate form 
tends to reduce the fluid loss property 
of the oil base, allowing greater exten 
sion of produced and existing fractures 
by a given volume of oil 
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> New extra heavy flywheel minimizes change in speed 
during pumping cycle 


P New Intake Port and Piston Design for Better Fuel 
Distribution and More Complete Combustion, resulting 
in shock free “Around the Clock” firing. 


FOUNDRY & MACHINE COMPANY 


LUFKIN, TEXAS 
Branch Soles and Service: Houston @ Natchez @ Corpus Christi @ Lafayette @ Dallas @ El Dorado ®@ Kilgore @ Odessa ® Hobbs 
Midland © Pampa @ Wichita Falls @ Los Angeles ® Bakersfield © Effingham @ Casper @ Denver @ Sidney ® Great Bend 
Oklahoma City @ Seminole @ Tulsa © New York ® Maracaibo, Venezuela 


Lufkin equipment in Canada is handled by 
THE LUFKIN MACHINE CO. LTD., 9950 65th Avenue. Edmonton, Alberto, Canada , Regina, Saskatchewon, Canada 





East Texas Oil Pioneers Receive 
Honors and a Monument 


D: EP in the piney woods of East 
fexas and about a mile fromtheC.M. —s- Lone Star Steel and East Texas Chamber of Commerce 


Dad” Joiner discovery well that trig . . ss a 

sered the big East Texas boom, is a» ¢ommemorate discovery of U. S.'s biggest oil field 

small immaculate roadside park. On 

base of stone rests a joint of steel pipe 

inside of which is a time capsule con 

taining historical documents and 100 

shares of Lone Star Steel Company 

stock. It will be opened in 2056 A.D 

Atop the shaft of steel is a bronze bust 

of Joe Roughneck, Lone Star Steel's 

symbol of the oil industry. Called Pio 

neer Park, this memorial commemo 

rates the efforts of the early oil man in 

the discovery and development of the 

giant East Texas field 
Lone Star Steel Company and the 

East Texas Chamber of Commerce 

joined forces to execute this memo 

rial. Prominent civic leaders and mem 

bers of the Texas Railroad Commis 

sion in ceremonies lauded the accomp 

lishments of the industry dating from 

1930 when the East Texas field was 

discovered. Jake L. Hamon, chairman 

of the board of API, declared that 

the industry’s number one problem is 

‘public relations for in an atmos Original drilling crew members who drilled the East Texas discovery well stand in front of 

the Pioneer Park monument. Left to right are: Dennis H. May, Sheridan, Ark.; A. W. Kirkland 

hy the general public, nationwide, all — Dealing, La.; E. C. Laster, Shreveport, La., driller; Dave Cherry, Overton, Texas; Jame 

& unt and Ernest Newman, both of Henderson, Texas. The steel! shaft will be opened 2056 A 

the problems pertinent to the mechan 

ics of our business will take care of 

themselves.” Judge Olin Culberson placed trade journals, newspapers enough to return to the spot where the 

veteran chairman of the Railroad Com films, pictures, maps, 100 shares of era of oil conservation and stability be 

mission, reviewed the constant threat to Lone Star Steel stock, the Bible, and gan. As Dr. Tate spoke, the origina! 

remove control of the oil industry from other documents. This capsule will be Dad” Joiner crew who drilled the 

the individual states and of vesting this opened in 2056 A.D., but in the mean Daisy Bradford No. 3 discovery well 

power in the federal government time, Republic National Bank will assembled in front of the monument 
Dedication ceremonies at Pionee: serve as trustee of the fund created by With driller Ed Laster were D. H. May 

Park included addresses by E. B. Ger the stock. Income will be used to aid A. W. Kirkland, Dave Cherry, James 

many, president of Lone Star Steel, who East Texas students to obtain college Hunt and Ernest Newman 

spoke of the days when oil men made educations Following the dedication, Railroa 

bargains involving millions of dollars Dr. Willis Tate, president of South Commissioner Bill Murray paid tribut 

vith no more than “You've got a deal. ern Methodist University, stated that to the East Texas pioneers and said 
James Aston, president of Republic East Texas has become the citadel of that goals achieved in conservatior 

National Bank, Dallas, set the stage for a stabilized oil industry, and noted that serve to keep the Commission mem 

unveiling the monument containing the it had taken almost 27 years for the oil bers aware of their tremendous respon 

time capsule, inside of which was pioneers of East Texas to slow dowr sibility *~** 


phere of sympathetic understanding 





Jake L. Hamon, chairman of the board, AP! Olin Culberson, chairman, Texas Railroad E. B. Germany, Lone Star Stee! president 
paid tribute to the pioneers Commission, challenged the threat of fed told of pioneer's integrity in making verba 
eral contro! of oil agreements involving millions 
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BLACK LIGHT...new way 
fm to check Sprit quality! 


In the middle 
Ambridge 











the pipe, accurately scanning every 
square inch—looking for telltale accu- 
mulation of glowing particles which in- 
dicate surface flaws. If any are found, 
special chalk marks (see below) locate 
the defective spots. 

This quick description identifies one 
of the largest and most efficient inspec- 
tion units for magnetic particle detection 
of surface defects in pipe used in any 
plant today 

Such new equipment is but one of the 
many special steps we take to continu- 
ously improve the high quality of SPANG 
tubular products. It is also a way we 
can assure ourselves that the SPANG 
products you put in your well are the 
finest available. 


QUALITY CONTROL... 


the reason JPA 
Drill Pipe pays off 


in the well! 


The secret of SPANG Drill Pipe’s high 
resistance to fatigue and tension failure 
is simple—high quality manufacturing 
standards at the mill 

From accurate, precise control of bil- 
let heats (seen at right) through each 
subsequent manufacturing step, SPANG 
Drill Pipe is constantly checked by nu- 
merous laboratory tests. Reflectoscope 
and magnaglo inspections further assure 
quality control 

Contractors have found this SPANG 
quality to be an exceptionally profitabl 
advantage in every kind of drilling oper- 
ation. Why not gain this profit by talk- 
ing over your drill pipe requirements 
with National soon? 


Pit 


SPANG-CHALFANT DIVISION 


Two Gateway Ce 
N TUBULAR OFFICE 
Fort Worth, Texas; Los Angeles, C 
Tulsa, Oklahoma; Calgary, Alberta, Canada 
NATIONAL BLUE OIL FIELD MACHINERY AND EQUIPMENT 
SPANG STEEL PIPE AND ELECTRICAL CONDUIT 
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Add life and performance 
to your Spang Drill Pipe 
with these special services... 


Spang Plastic Coating, applied 
Jer quality mill standards, provides sound pr 


tection against corrosion and ft stly effects 


rrosion fatigue 
Spang Hardfacing assures greater 
tool joint life in abrasive formation drilling. Ask 
the National Supply man for details 

PANG developments when ordering 


drilling string 


On the next page, another Spang product... 











ECONOMY... 


denna CW Steel Pipe for oil field service 


In gathering lines and other oil field applications, SPANG CW has con 
sistently proved itself for dependable service. That's because it’s made 
under close quality control—like all the other famous SPANG oil field 
tubular products. You'll gain important economies by reviewing your pipe 
needs with the National Supply representative now. At the nearby National 
Store, all sizes of SPANG CW—plain end or threaded and coupled—are 
quickly available to meet all of your service pipe needs gas lines, 
oil lines, water lines 


SPANG-CHALFANT DIVISION 
MAIN OFFICE: Two Gateway Center, Pittsburgh 22, Penna 


DIVISION TUBULAR OFFICES: Denver, Colorado; Houston 
Texas; Fort Worth, Texas; Los Angeles, California; Toledo, Ohio 
Tulsa, Dklahoma; Calgary, Alberta, Canada 


NATIONAL BLUE OIL FIELD MACHINERY AND EQUIPMENT 
SPANG STEEL PIPE AND ELECTRICAL CONDUIT 





Low cost, long service... 


CATHODIC PROTECTION 
Of Offshore Structures 


Magnolia-Continental-Newmont group reaps installation, 
power cost savings, extends service life by effective 


selection and placement of submerged protective systems 


ranges in cost from $250,000 to $1 
000,000, depending on size and num 
ber of wells 
Magnolia protects its steel structures 
three different devices. It ts vel 
igreed that the atmospheric zone 
lat portion of the structure above 


WV Wetted surface, may be adequatel\s 
A. H. Massad protected with one of many 


paint sys 
ygnolia Petroleum Company tems. When available, monel sheathing 
used for protecting the splash zone 
athodic protection systems are offer 
ing the most effective means of protect 


ng the underwater zone 


Well Platforms 

Platforms installed in Magnolia-Con 
tinental-Newmont operations are sta 
tionary multi-well type structures 
These accommodate from 3 to 12 wells 
The 3 well platform, with an average 
deck size of 54 by 90 ft. is normally 
Deck S 


about 35 to 45 ft above the water line 


used with a drilling tender 


B. G. Holmes 


Magnolia Petroleum ompany 


In this type of platform there are 36 
piling members with associated cross 
Doilas, Texas bracing, both above and below the 
water line. In larger platforms, or selt 
contained structures, between 65 and 


CorrROSION mitigation measures 


cost the oil industry $4,500,000. in 75 piling members are used; deck sec 
1955 and twice that much in 1956 tion is approximately 206 by 54 ft 
The amount is expected to spiral higher Also, a living quarters platform, 50 by 
this year §2 ft, is set with this structure and con 

Nature of offshore equipment and nected by a walkway 
platforms in the Gulf of Mexico, val Well platforms have exposed sub 
ued at $150,000,000, ts such that ef merged areas ranging from 13,000 to 
fective corrosion control is imperative $0,000 sq ft or more depending upon 


Magnolia 
Continental Oil Company, and New 


Petroleum Company the type platform and water depth 
These platforms are not equipped wit! 
mont Oil Company. with Magnolia as a permanent electrical power source 
operator, protect their offshore prop For this reason, they are cathodically 


erties using every available means to protected below the water line by the 


safeguard and prolong the life of thet galvanic action of magnesium-anodc 


structures ach stationary platform systems. The systems are designed to 
supply a protective current density of 
trom 2 to 4 milliamperes per sq ft of 
submerged bare steel 


range of cathodic current densities pro 


surface This 


duces polarized structure-to-water po 
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tentials which vary from ORO te 


1.0 v when measured with respect t 


saturated calomel! half-cell 


Magnesium-anode system m<¢ 
widely used for protection of offshor 
nvolves suspending s 
nodes trom cables 


suitably dist 


ignesium anodes 
tion by mover 


tending to increase the 


ubility rate of magnesium 
Because of this solubility rate 


efficiency of the magnesium 


educed to the point where 
hese svstems have a service life 
proximately two years. Total 
magnesium systems of this tvp 
from approximately $800 to $ 

‘ar, depending upon the total 

reed surface area involvec 

*s include materi 

nd maintenance cost 

In an attempt to increase 
er of magnesium anodes by 
them where they will be subjected 
minimum amount of I 
natural movement of sea 
terent design of the magnesium 
systems has been recently ut 
well platforms. This design 
shown in Fig. 1. involves 
strings of magnesium anodes 
ocean floor at i dist ince of 


20 ft outside the sti 


mately 
Each anode string is made up of 
100-Ib magnesium anodes, spacec 


10 tt apart 


proximately 
nected to the platform vil 
twised wire insulated 


Copp. 
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Magnesium 
set on 12 Spacing 
nnected to platform 


nsuloted copper 


Bumper Dolphin electric 


to plotform 





= 
x 
b Weight 


Number of Anodes and length of cable requireo 
will vary with size of platform and water depth 


Well plotforms, 


are athod 





Danger of small boats becoming en 
tangled in the anode lead wires 1s 
greatly minimized by anchoring these 
wires to the ocean floor by means of 
50-Ib weight as shown in Fig. | 
Results obtained from this type sys 
tem have been highly satisfactory 
that protective structure-to-water po 
tentials, measured with repect to a sat 
urated calomel half-cell, of from —0.8( 
to —0.92 v were attained on the struc 
tures involved. Initial current output 
from each anode string was approx 
mately 14 amp. However, this current 
output decreased to approximately 9 
imp per string as polarization of th 
platforms occurred. Based on the latte 
current output and considering a co! 
servative anode efficiency of 50 per 
cent because of reduced anode agita 
tion, this type system should have a use 
ful service of at least three years 
Most of the work involved in insta 
ling this type system was performe: 
either on shore or from a boat, whicl 
reduced the effort and boat time t 
about one-third the time required 
install the previously described fre 
swinging anode systems. Because of the 
reduced installation cost and the pos 
sible increase in anode life, it is be 
lieved that the total cost of this type 
system will vary from approximatel) 
$500 to $1000 per year, depending 
upon the total submerged surface are: 


Central Separator Platforms 
and Flowlines 
Magnolia-Continental-Newmont lo 
cated central separator facilities in twe 
offshore oil fields the Eugene Island 
Block 126 field and the Eugene Island 
Block 128 field. These facilities are 
connected to the wells of their respec 
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Design of the Cathodic Protection System and the Layout of the 
Block 126 Central Separator Group 


Prestressed on 
ompressor Plotfor 
2- Strengs of 2 «6 
jurchior Anodes pioced on the 
ocean floor 


ong No 6 opper eod Wir 


nded together os 


FIG. 2. Ground bed failure, becouse of excessive wave action, prompted operators to initiate 
a new anode system at the Block 126 central separator group. This called for installation of 
twenty 2 by 60-in. silicon-iron anodes equipped with 60 ft lead wires. Individual placing allowec 


3 to 5 ft of slack to be left in the lead wires 
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Let me tell you 
what MY boss 
™thinks about... 






J&L HIGH-STRENGTH CASING 


We're drilling in off-shore and other deep-formation 
areas, so I hear a lot at the office these days 

about highestrength casing. 

I'll tell you what MY boss thinks about J&L's N-80 
and P-110, 














First, he wants top strength pipe, and he likes 
J&L's method of heating the pipe and quenching 
with high-pressure injector-type nozzles. 








Second, he likes the scientific accuracy with 
which J&L then tempers the casing to make 
it uniformly tough and ductile. 














Third, and he says most important of all, 
he likes the co-operation he gets from 
J&L Supply men especially informed on 
high-strength tubular goods — men 

who have complete technical data 

on JkL seamless and can be really 
helpful, as in designing 

special casing strings. 














J&L SEAMLESS CASING: Sizes 
from 42" to 13%” O. D 
Ranges 2 and 3. Grades H-40 
5-55, N-80, and P-110. T & © 
with API threads. Buttress 
Thread and Extreme Line 
Joints also available 






Jones & Laughlin 


Jal A GREAT NAME IN STEEL 


J&L SEAMLESS TUBING: Sizes 
from 2%” to 4%" O. D. in 
T & C. Non-upset or external 
upset. Integral joint in 2% 
and 2%" ©. D. in grades J-55, 
N-80, and P-105. 








tive fields by means ot submerged flow 
lines. Also, two separator facilities are 
interconnected to an onshore plant and 
terminal by means of a two-phase 
gathering line. Both of these central 
separator facilities and the onshore 
terminal are equipped with permanent 
electrical power that permits use of 
impressed-current cathodic protection 
systems. The installation required fo 
cathodic protection of these facilities 
and their associated submerged piping 
equipment are described in 
following. 

Eugene Island Block 126 central 
separator platforms and associated sub- 
merged piping systems. Eugene Island 
separator group is made up of a series 
of flowlines connected to a group of 4 
platforms, This group of platforms 1s 
interconnected by steel walkways and 


detail 


is composed of | steel structure and 3 
prestressed concrete structures. Steel 
bracing on the prestressed concrete 
structures is coated with gunite. Flow 
lines which connect wells of the Block 


126 field to the separator group are in 
sulated from both the wells and well 
platforms by insulating flanges. These 
flowlines are coated with a standard 
coal tar and felt coating. Also, the 20 
miles of 12-in. OD gathering line 
which is electrically tied into this sys 
tem, is coated with coal tar, felt and 
cement. Central separator platforms 
flowlines, and gathering lines are all 
bonded together electrically as one unit 

Exposed steel surface area of this 
operator group and its associated pip 
ing was generously estimated to be ap 
proximately 40,000 sq ft with at least 
10,000 sq ft located on exposed plat 
form members. Based on this estimated 
value of exposed surface area and the 
belief that cathodic current densities 
of 2 to 5 milliamperes per sq ft will 
provide adequate protection of steel in 
sea water, a ground bed and rectifie 
with a 24-v, 150-amp output, was in 
stalled on one of the prestressed con 
crete structures as shown in Fig. 2 


Original ground bed was composed of 





coted Gathering 


Quorters Piotform 


Compressor Platform 


440 4 
Emmersed Rectifier, OC 


3 Phose , O 


viput - 150 Amp - 10 V 


No 4 Copper 
Cobie~ 


7? 
¢ » 
a, 


Note All pietforms, ftiow lines, ond gathering imes 


S32 
ZS 


Support Brocket @ Strow 


neviotor 


Anodes 


Durchior Anodes set 15 Spocing 


ore eiectricolly bonded together os one unit 


FIG. 3. Total exposed area of 40,000 sq ft is protected by this central ground-bed arrangement 
used at the Block 128 central separator group. Bed consists of twenty 2 by 60-in. silicon-iror 
anodes spaced 15 ft aport. The system is designed to give 10 or more yeors of service before 


failure 
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twenty 2 in. by 60 in. silicon-iron (Dut 
iron) and twelve 3 by 60 in. graphite 
anodes. These anodes were individu 
ally supported by their lead wires and 
permitted to swing free at a water 
depth of about 20 ft. After 
mately 10 months of service, however 
this ground bed failed because exces 


sive wave action had broken most 


ipprox! 


the anodes loose from their lead wir« 
In order to minimize the possibility 

recurrence of this problem, a new 
anode system, composed of twenty 

by 60 in. silicon-iron anodes equipped 
with 60-ft lead wires, was installed in 
place of the original system. The long 
lead wires permitted the anodes to be 
individually placed on the ocean floo 
with 3 to § ft of slack left in the lead 
wires. Possibility of an anode becom 


ng electrically shorted to the platforn 


is eliminated because all submerged 
steel in this structure is coated wit! 
concrete or gunite 

Close proximity (100 
ground bed to a platform 
exposed steel surface area presented 
unknown factor as to the ability of thi 
installation to protect the steel struc 
ture together with the wide expanse of 
submerged piping. However, becat 
of the excellent quality of the 
coatings and ability of a stee 
to polarize in sea water, a pi 
pipe-to-water potential ranging 

0.82 to -0.96 v, as measured witt 
respect to a saturated calomel half-cell 
vas soon obtained throughout the « 
tire system 

It is believed that this system wil 
have a service life of 10 to 15 vear 
The total cost of material, installation 
ind repair of this system has amounted 
to approximately $4500. It is estimated 
that the cost of powell required to on 
erate this system will not exceed $4 
per year. Based on a 10-vear servics 
life, total cost of providing cathodic 
protection for the Block 126 central 
separator group and its associated sub 
merged piping equipment should h« 
ihout $500 per year 

Eugene Island Block 128 central 
separator platforms and associated sub- 
merged piping equipment. Platforms of 
the central separator group were set 
and submerged piping installed during 
the late summer and fall of 1956 
These platforms, which are constructed 
of prestressed concrete and steel pil 
ing with exposed steel bracing, are i 
terconnected with steel walkways 
Flowlines, which connect the wells of 
the Block 128 field to the separator 
group, are coated with a standard coal 
tar and felt coating. This same coating 
will be apvlied to additional flowlines 
which will be installed in the near fu 
ture. Gathering line connecting this 
group to the Eugene Island Block 1 2¢ 
central separator facility is coated with 
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COUPLINGS 


BRAKES 


SINGLE UNIT OFFERS POSITIVE 
BRAKING AND DRILL FEED CONTROL 


The Baylor Company, Inc. now offers the drilling industry the ELMacco MPW*, 


a new type of positive brake, and drill feed control combined in a single package 
The ELMaGco is thousands of dollars cheaper and is contained in one small package 

The maintenance costs of friction brakes are completely eliminated with 
installation of the ELMAGco. 

The Etmacco MPW Brake package, a permanent part of the drawworks, 
has no chain drives or bulky extra equipment, saving time and money while 
rigging up and tearing down and offers the extra advantage of having the rig 
floor clear. 

There is an EtMaGCO MPW Brake package designed for every drilling 
operation, regardless of the size and depth rating of the rig being used. Write 


for our illustrated folder on the ELMAGCO and its operation 


*Maenetic Particle Water-Cooled 


THE BAYLOR CO., INC. 


P. O. BOX 18284 * HOUSTON 23, TEXAS 


Offices in: Casper * Corpus Christi * New Iberia * Odessa * Oklahoma City * Reseda, California * Williston 
ELMAGCO PRODUCTS—DESIGNED AND BUILT FOR OIL FIELD SERVICE 
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CONTINENTAL-EMSC 


at 


Pmt. a he 3 ; 


Note how Quick 
Easily and Safe 





' Fs 4 ; $e = 
Rm Poet 


Weights at zero effect. To adjust: stop unit with 
lower weights about 15 off vertical. Loosen 
clamping boits and weight will swing to vertical 
position. Tighten clamping bolts. Counterbalances 
may be adjusted to lead orlag the load as required 


THESE OUTSTANDING ADVANTAGES 


One man adjustable crank weights Two sumps for oil to drop out emul- 
with extra weights as required. sions or particles 


One of few unit lines available with ; 
Four-legged Samson post is extreme- 


anti-friction bearings throughout. ly rigid. 


Precision-cut gears (not lapped) per- 
mit partial replacement in the field 
when necessary. High hardness gear 
material stands up under hard wear. 


Extra rigid gear case allows precision 


gears to operate as designed. 


Complete accessories, ground-level 
Labyrinth type oil seals have no lubrication, guards, skid extensions, 
wearing parts. slide rails and modern brake. 





i 


we, Ah he 


Disengage service brake. The upper counter- Repeat operation until weights are swung into 
the desired position. When weights are pivoted 
as far as possible maximum counterbalance 
effect is obtained. Adjustment markers are pro- 


balance weight will cause unit to swing clock- 
wise. Stop unit when weight has swung about15 
past vertical. Loosen clamping bolts and weight 
will swing to vertical position. Tighten bolts vided to facilitate operation 


lubricatio1 


pumping 





CONTINENTAL-EMSCO 


Serving the Oil and Gas Industries 
Worldwide 











CONTINENTAL-EMSCO COMPANY 
A Division of The Youngstown Sheet ond Tube Compe 
General Offices: DALLAS. TEXAS * Plonts LOS ANGELES * HOUSTON * GARLAND TEXAS 
Expert Division: 45 Rockefeller Plaza, New York NY 
Representatives in All Principal Oil Fields of the Worle 





coal tar, felt, and cement. Flowlines 
ire electrically insulated from the wells 
insulating 
flanges, and the gathering line ts elec 
trically insulated from the Block 126 
group with an insulated flange located 
it the 126 structure. Central separator 
platforms, flowlines, and 10'2 in. line 


and well platforms by 


ire all bonded together electrically as 
one unit 

Surface area of the submerged brac 
ing is approximately 20,000 sq ft, and 
the ultimate exposed surface area of 
the piping equipment was estimated to 
be approximately 20,000 sq ft. There 
fore, a total exposed surface area of 
40,000 sq ft was used as a basis for the 
design of this cathodic protection sys 
tem. The design, together with the plat- 
form layout, is shown in Fig. 3. It was 
decided that a 10-v, 150-amp rectifier 
would be adequate to handle the cath 
odie protection needs of this group. In 


conjunction with this rectifier, a ground 


bed was placed on the ocean floor ap 
proximately 100 ft from the nearest 
platform. The ground bed consists of 
twenty 2 by 60 in., silicon-iron anodes 
spaced 15 ft apart and 
shown in Fig. 3 

Ability of this central ground-bed ar 
rangement to 
bracing of the platforms as well as the 


irranged as 


protect exposed steel 
entire piping arrangement is still an un 
known factor. Based on the experience 
gained from the Block 126 central sep 
arator group, however, and because 
of the excellent quality of the pipe coat 
ings, it is believed that the protective 
potential field created by this cathodic 
protection unit will soon be extended 
over the entire piping system 

This cathodic protection unit was 
designed to give 10 or more years of 
service before failure. Total cost of ma 
terials and installation amounted to ap 
proximately $2500. Power cost to op 
erate this unit should not exceed $50 





ntrecoosia ono 


P/S* Pipe to Soil Potentic 
P/W: Pipe to Water Potentic 


St/W= Structure to Water Potentic 


All Potentio! Refer To The 


wiphate Holf Ce 


mpressed Current 


Rectified impressed 


ated ot Burns Piont 


FIG. 4. Gathering line system, composed of 48 miles of 12-in. line and 18 miles of 104%-in 


line, is given cathodic protection by use of magnesium anodes placed at 2000 ft intervals, and 


by impressed current system located at the Burns plant, Block 126 central separator, and the Block 


128 central separator. Platforms 51-B and 96-C and juncture platform are equipped with mag 


nesium anode systems 


B-80 


per yeal Based on a U-Vveal 
cathodic protection system, total cost 
of protection of this central separator 
facility and its associated piping equip 
ment should be approximately $306 
per veal 
Offshore gathering-line system. 
Gathering-line system extending fron 
] 


an onshore terminal and plant to ofl 


shore gathering points is shown in Fig 
4. This system ts composed of 48 mile 
of 1l2-in. OD gathering line and [8 


miles of 10 in. OD gathering line 


| 


These lines are coated with coal tar 
felt, and cement: however, the coating 
on the 8 miles of 10 in. OD line con 
necting platform 51-B to 95-C was 
severely damaged during installatior 
Because of this damaged coating, th 
line was put under cathodic protectiol 
with magnesium anodes plac 

tt intervals at the time 

laid. The balance of the 

tem is under cathodic protection 
shown by the potential distributior 
Fig. 4 from the impressed current 
systems located at the Burns 
Block 126 central separator 

Block 128 central sepal 

51-B, 95-C, and the juncture 

shown in Fig. 4, are equipped with m 


nesium anode systems 


Conclusion 

Problem of cathodic protection ot 
offshore platforms and submerged pip 
ing equipment can be solved with 
very nominal annual cost per unit. An 
nual cost of a magnesium anode sys 
tem is slightly more than the annual 
cost of an equivalent impressed current 
system because of its relatively short 
service life. In many cases, however 


‘ 


there is no permanent electrical 


power supply available on well plat 
forms. Therefore, in this case the mag 
nesium-anode system is the most eco 
nomical solution to the cathodic pro 
tection problem 
We have demonstrated 

long segments of well-coated offsho 
gathering lines, flowlines, and rela 
tively large bare steel structures can be 
electrically bonded together as one unit 
and economically protected by an im 
pressed current system utilizing 
central ground bed located near the 
bare steel structures. It is believed, how 
ever, that this approach would not be 
economically feasible in locations 
where bare steel structures were very 
large or pipe coatings were in poor con 
dition. In these cases the development 
of large protective potential fields, such 
aS has been achieved from central 
ground beds would be exceedingly dif 
ficult. This difficulty arises from the in 
ability of the polarization phenomenon 
to create such a potential field in sea 
water without the aid of highly-resistant 


pipe coatings “ek 
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TOP PACKER EARNS PLAUDITS 
AS SAFE AND SANE TOOL 


TOP Pact 





echanism has been incorporated 


\ w latching m 


he TOP that permits even simpler setting with 
id re-engagement fri 
ave been made independent of the slips, too! This has resu 
n firmer spring-to-casing contact, simpler replaceability, 
has permitted the use of spring steel slip reins to reduc 
possibility of their being bent while running in 
What this means to you is simply this—the TOP will provide 
the utmost i retrievability, packoff, resistance to 
at an economical price 





movement, and simplicity of desigr 





To get the full story on the improved TOP Packer, check #-1 


on the attached card 


WANT MORE INFORMATION? 


number appears at the end of each 
For additional information about that 
ts code rumber on the reply card 
Just mail the card 


A code 
article 
item circle 
at the bottom of page 3 

we'll pay the postage 





TANDEM E-GUN 


KWIK-KONE GIVES MULTIPLIES 


FASTER, TAILOR- SUNDAY PUNCH 


MADE SHOOTING 
The mighty Lane-Wells E-Gun 
OPPOSITE LONG ZONES can now run as twins, or triplets, 
to give the operator 50 or 75 of 
the deepest bullet perforations 
obtainable, all on one run. Already 
Another new development in Lane-Wells Koneshot famous as a premium-perform- 
perforating makes it possible for the operator to shoot ance gun for reaching way into 
an extremely long zone, with a wide choice of shot tough formations through mul 
spacing, on a single run. This is Kwik-Kone, an tiple casing strings, the E-Gun 
assembly of powerful Koneshot charges in aluminum ‘an now accomplish mass shoot- 
containers mounted in a flat steel carrier. After the ing on one run with minimum 
Kwik-Kone is fired, the steel carrier retrieves from rig time 
the well in the same manner as the conventional iad the CiGuas weenie tan bees 
round carrier. 
What makes the Kwik-Kone so desirable to with the E-Gun permits you to shoot one zone fron 
operator with a long-zone shooting job is that a shoot one gun section with as many as 6 shots per foot 


with tandem shooting, too. The selective firing offered 


ing assembly exactly appropriate to the zone or zones shoot another zone with a different shot density; bla 


involved can be quickly tailor-made right at the well 


one zone with all three gun sections; or shoot pra 
Blank sections can be inserted in the Kwik-Kone cally any combination you choose to do the job 
assembly to straddle non-productive horizons on one run in the hole. As a matter of fact, you can 
Lane-Wells shooting crews have long held the shoot 75 shots in one foot, one shot every 75 feet or 


reputation of getting perforating jobs done with a any place in between — you call the shots and Lane 


minimum of rig time. The Kwik-Kone enables them to Wells crews will put 'em where you want ‘em. And 
shoot the longest zones with made-to-measure shot never fear about accuracy —those shots will be 
patterns and spacing with the fewest possible number precisely where you want them in exactly the 
of runs. In fact, most jobs can be shot on one Kwik density you order. That’s a fact 
Kone run. Ready for use in all fields, the E-Gun in tandem h: 
With all of their speed, the Kwik-Kone guns are of been tried with outstanding success in the Rocky 
a type which achieve deep, clean penetration, and high Mountain area, West Texas, the San Juan Basir 
productivity. Furthermore, they are the only ones of the Pacific Coast. Most of the jobs in these district 
their type that give the operator a positive index of were completed on one run, thus saving hours 


having been fired. rig time 


Tke Kwik-Kone is available in two sizes: one which 


will pass through a 3%” I.D. ring; and the other 


E-Gun perforations have proved particularly eff 
tive in obtaining production from tight or mudded-off 
which will pass through a 4%” I.D. ring. For more formations. Its powerfully propelled bullets develop 
information on this latest Lane-Wells Koneshot con 


venience, check H-2 on the attached card 


radial shattering effect which increases the area 


drainage over that which could be expected 


current and pertinent 


SHAKY TOOL PROVIDES USEFUL DATA— A modern Contributing substantially towards this bargain-base JET PERFORATING WITHOUT JET DEBRIS—The new 


improvement on one of the oldest geological tools, 
the sieve, separates mineral content in unconsoli 
dated and prepared sediments and provides invalu 
able aid in determining porosity and permeability, 
grain size, mineral concentration, and micro-faunal 
concentration. H-3 


WANT A BARGAIN? BUY CONTRACT FOOTAGE — This 
survey shows that today drilling contractors drill 
125 feet of hole for the same price that they drilled 
100 feet of hole five years ago. And this in the face 
of steadily rising costs of labor and materials. 


ment situation are better bits, improved hydraulic 
systems, better drilling mud, rig efficiency, rig 
mobility, slim-hole rigs, and air or gas drilling. H-4 


R/A LOGS GIVE AMPLE DATA ON GAS-DRILLED WELLS 
Because electrical logs cannot be run in gas-drilled 
wells, Radioactivity logs must be relied upon to 
provide the necessary downhole data. A method has 
been worked out whereby interpretation of Radioac- 
tivity logs in San Juan Basin wells will yield essen- 
tial data on lithology, porosity, and fluid content. H-5 


Karrotfree Koneshot perforating guns retain the 
carrot, a jet-perforating by-product, within the gun 
The resulting holes in the formation, being free 
from blocking material, yield higher production. H-6 


ICE DRILLING MAY REVEAL WEATHER SECRETS — Oi! 
industry-type core drills are being used by U.S. Army 
engineers to tap literally the weather secrets frozen 
in the mile-thick Greenland ice cap. “Production” 
will consist of data on temperature, weather cycles 
over the past thousand years, wind currents, and 
the effect of the ice cap on world climate. H-7 





penetration alone. Its depth of penetration reaches 


the oil beyond the mudded-off or watered-off area in 
the vicinity of the hole. Now that the E-Gun can be 


run in multiples, more than ever before can it be 


said that “the E-Gun gives your well its best chance 
to produce” 

Originally designed for the unusually tough perfo- 
rating job, the E-Gun has proved so effective in 
producing oil that many operators are using this 
premium tool on more-or-less routine completion jobs 
They figure that the extra production makes the in 
vestment well worth while. These boys, mighty sharp 
with a pencil, will now find that the reduced rig time 


’ 


with the tandem run, will make the use of the E-Gun 
more attractive than ever 


Check H-8 on the attached card for more informatior 


this tandem perforator 


Barring the Pacific Coast and Rocky Mountain states, Texas has 
the highest piece of ground in the country. This is 8751-ft 
Guadalupe Peak in Culberson County. Not bad for a piainsman! 


SUPER BRAIN BREAKER 


Five solid iron baile with diameters of 1", 2”, 
balanced by three solid iron balle with diameters in 
the diameters o 


4”, 5”, and & 
can be 

inches that are whole numbers. What are 
theae three? 
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THIS CARD % 
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ROP IT IN THE MAIL + NO POSTAGE REQUIRED A 
, 
* 
Complete information about the items / 
appearing in this publication is available 
without charge to qualified oil company 
employees and oil well operators. Please fill 
out the forms completely, giving Company 
and Title as well as your address and 
indicate whether or not_you want to be 
placed on the mailing list to receive 
more information on these subjects 
as it becomes available. 





DENSILOG GIVES 


value of the Lane-Wells Densilog a 
1 porosity of tormatk 


ia } 


+. ’ 


iring densi 

the open hole. Originally developed by Star 

method has been improved by Well Surveys, 
ww being made increasingly available by Lar 
The Densilog provides information not 

with any other type of lo 

ngs provide the geolo 

able data with which 


develop production programs 


The Densilog, run fr 


Vitv logging trucks 


y ; . 
vamma ray emitted t a aevice eid k 


the wall of the open hole. An amount of gamma r: 


tion Inversely proport 


bombarded 


larger rock volumes; 


immediately ava 


LANE-WELLS TODAY! 





First in Radioactivity 
Well Logging 


you get more 
information from 


LANE-WELLS 
RADIOACTIVITY 
WELL LOGGING 


You get more information from Lane-Wel Radio 

activity Logging because more wells in every field, 

cluding your local area, have been radioactivity logged 

by Lane-Wells personnel than by any other service 

company. This means Lane-Wells has more experience 
more cumulative radioactivity logging knowledge of 

your local stratigraphy than anyone else. That’s 

you get more information information you can 

on from Lane-Wells Radioactivity Well Logging 


your Lane-Wells man today 
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Superior sealant properties of TEFLON’ resins 
prevent losses...reduce maintenance 


Seals, gaskets and packings of Du Pont 
TEFLON tetrafluoroethylene resins give 
outstanding service in pipelines and 
process equipment. Sealing devices of mer 


TEFLON have amazing durabi 


1 


itv, even TEFLON shows 


under the most adverse conditions atures as low as that ol 


In the case of the gate valve pl Du Pont TEFLON resins ar 


tured, TEFLON was selected after - by petroleum distillats 


sideration of several seal mater 


TEFLON Is specified because of chemical inert to acids, aliph 


inertness, lack of tendency to swell or chlorinated hydroc 
crack, its toughness and durability chemic: 


le ikproot seal- 


TEFLON provides a tight 
ing for the gate. Valve operation is more 
efficient, and maintenance costs are 
sharply reduced 

Most of the mechanical strength 
properties of molded TEFLON | or 
TEFLON 5 are comparable with those of 
the best grades of rubber-bonded com 
pressed asbestos. In addition, TEFLON 
has a naturally slippery surface, which 


facilitates operation of mechanica 





parts. Designers take advantage of this 


property of TEFLON to make “self 


Now Du Pont TEFLON’ resins can be 
bonded with commercial adhesives 


A new, special technique has been 

veloped to alter the surface of Tr! 

resins so that commercial adhesive 

bond to it. This opens up new 

take advantage of the remark 
SEAL RINGS in this gate valve are made fron erties of TEFLON I argee suri 

ne of the Teron tetrafiuoroethylene resins can now readily be 

Natural lubricity of TerLon decreases torque 
needed to open vaive and eliminates sticking 
or freezing. Teron is chemically inert, even 
at high temperatures. ( Valve manufactured by inert engineering plastic to achieve ¢ 
Hamer Valves inc., Long Beach, California.) ceptional chemical resistance at 


cove! 
TEFLON. Tanks, vats, pipes and diges 


ers can be lined with this extreme! 





TE is LON SEND F 0 te E. |. du Pont de Nemours & Co. (inc Polychemicals Dept 


: Room 355, Du Pont Building, Wilmington 98 Delaware 
is a reeistered trademark INFORMATION 


Please send me more infe rmation on Du Pont TEFLC N tet ¢ 
Terr.own isthe registered trademark for ethylene resins. | am interested in evaluating this mater 


Du Pont tetrafluoroethylene resins, and Mail this coupon for ad 


should not be SEC 18 an adjective to ditional property and ap Name 

describe any other product or any com plication data on TEFLON Company Position 
ponent part; nor may this registered trade Street 
mark be used in whole, or in part, as a : 
trade name for any other product —_ 
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Reduced diameter casing, equipment 
result in reduced well costs 


A CASE FOR 
Small Hole Completions 


G. E. Cannon and R. A. Watson 


Humble Oil and Refining Company 


Us: of reduced diameter casing and 
the size of the other equipment required 
to produce an oil or gas well has re 
sulted in proving that it is a practical 
means of reducing well costs both for 
exploratory and development drilling. 
As of 1957, Humble Oil and Refining 
Company had drilled a total of 304 
wells since the start of the program in 
which reduced casing sizes were em 
ployed and ranged in depth from 1225 
to 10,824 ft. The 304 wells consisted 
of 241 producing oil or gas wells, 44 
dry holes, and 19 waterflood wells 
Production casing size used varied 
from 3'2-in. OD to 5-in. OD pipe 

Cost of wells drilled since inaugura 
tion of the program average 14 percent 
less than regular size wells. Savings re 
sult from the use of smaller rigs and 
less material. Careful design of the hy 
draulic system is a necessary aid in mak- 
ing drilling rates competitive with those 
in wells where so-called conventional 
equipment, hole size and casing pro 
vyrams are employed Humble’s reduced 
hole size and casing program ts expand 
ng generally 


Slim-Hole Story 

A continued increase in drilling costs 
due to greater material and rig operat 
ing expenses coupled with greater well 
depths has caused a search for any 
means of counteracting costs increases 
Admirable results have been attained in 
reduction of drilling time by improved 
methods and equipment. In pursuing 
further the problem of reducing costs 
the possibility of reducing hole size 
sufficiently to allow use of smaller rigs 
and well equipment in relatively deep 
drilling appeared to offer promise 

Presented at the North Texas Oil and Ga 
Association, March 30, 1957, in Wichita Falls 


Texas, under the title “Application of Smal)- 
Diameter Casing for Oi! and Gas Wells 
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Humble gets well cost savings of 14 percent by slim 
hole drilling and completion of 304 Texas wells 


Mud pumps are now capable of op 
erating at the pressures required by 
high pressure losses in smaller holes 
and drill pipe, improvements in_ the 
control of mud properties, and develop 
ment of well completion techniques ap 
plicable to smaller casing sizes are be 
ing made. These developments have 
caused the use of a reduced hole and 
casing size program to seem more likely 
to meet with success than when initi 
ally tried in the late 1930's. Conse 
quently, Humble reconsidered such 
program in the early 1950's which at 


the outset consisted of a study of prev 


cr. 


| are uP 


v ey mFace cse 


yones * 


556 ABOVE REQUIRED REARING 
AFTER ORY with FisHTAn GT 
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FIG. |. Comparative drilling time to tota! 
depth for Humble wells J. H. Jones No. 3, a 
7%/g-in. hole, the J. H. Jones B-7, and Fred 
Richmond No. 4, small holes in the Imogene 
district, Southwest Texas division 
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wus and current operations prior to 
the decision to drill. Limited drilling at 
this time by other operators was con 
fined to exploratory tests with no inten 
tion of setting small diameter produc 
tion casing. Should a producing zone 
be found, either the small hole would 
be reamed or an adjacent regular size 
well drilled to accomodate icCcepted 
standard diameter casing 

Since it was evident that maximun 
reductions in well cost would be ef 
fected by drilling and completing wells 
in producing areas as well as for ex 


ploratory drilling 


Small Hole Beginning 

Humble’s first well as a result of the 
current study was drilled and com 
pleted as a producer in the Danbury 
field, Texas, starting in October 1953 
\ 454-in, hole was drilled to 5800 ft 
below 85s -in. surface casing set at 1375 
ft. The drill string consisted of 27%-in 
OD N-80 upset tubing and 344 -in. OD 
drill collars in the 4% -in. hole; the tub 
ing was fitted with tool joints. A jack 
knife power rig was used. Drilling rat 
was relatively slow due to limited bit 
weight carried because of concern ove! 
hole deviation which actually proved a 
minor problem, and due to inadequate 
bits being available at that time in the 
454-in. size. Unsuccessful experimen 
tation was carried on with various ty pes 
of bits other than the 3-cone rock bits 
used for most of the drilling. Total 
hours rotated were 318 compared with 
200 for an adjacent 7%-in. well. The 
4%4-in. hole was induction logged and 
sidewall cores were taken; 4-in. OD 
flush joint casing was cemented at 5711 
ft with rather high circulating pressures 
due to the small annular clearance. Well 
was completed as a flowing oil well in 
29.7 days compared with 20.9 days for 


1957 
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You can make more oil for every dollar invested when 
CABOT pumps are working for you! 


CABOT builds a pump that's specially designed for 
top production performance round-the-clock, month 
after month — unmatched when it comes to cost of 
operation — and, barrels of oil pumped. 


Whether you specify the adjustable crank or beam 
balanced series of CABOT pumps, you'll soon see 
the increased values of production, durability and 


serviceability 


See your J & L Supply Man. 


we 


FRANKS 


DIVISION OF CABOT 
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size well Despite the longe 

drill-and-complete time and experimen 

tation expense, total cost for the 444 

in. well was slightly less than for a regu 
well 

A second adjacent well, 55s-1n. hole 

drilled and com 


pleted with 4-in. OD threaded and 


vas Immediately 


coupled in 26.5 days with the same 


iz alt a cost LS percent less thar 
tor a regular size well. In addition to 

reduction in tool rental charges, casing 
cost was less, and improved pertorm 
ance was obtained from bits which were 
ivailable in the 55s-in. size. In view of 
these encouraging results, 15,000 ft of 


> 


s-in. N-80 drill tubing was purchased 


equipped with welded-on tool joints 
for use in drilling 6's-in. or smalle 


holes 


immediate Savings 

The next wells were drilled under the 
program in the Southwest Texas, Pruitt 
field, beginning in March 1954; well 
depth was slightly greater than 5000 ft 
The first two were 55s-in. holes drilled 
below 7-in. surface casing while subse 
quent wells were 6's-in. holes drilled 
below similar surface pipe, a total of 
such wells were being drilled in the area 
during 1954, and 69 as of the end of 
1956, including 6 dry holes. A saving 
of 13 percent per well was indicated 1 
well cost compared with regular wells 
Comparative drilling time curves fo! 
two wells having reduced hole and cas 
ing sizes and one regular size well at 
Drilling 


. ‘ te } 
ites were increased, as indicated by 


Pruitt are shown in Fig. | 


urves tor the second and seventh wells 


drilled, when it was found possible t 
carry weights of from 14,000 to 15,001 

» on the small bits with rotary speed 
over 130 rpm as much as 13,000 Ib was 
carried on 6's-in, fishtail bits without 
N-&80) 


Actual penetration rates 


detriment to the 27s-in. EUI 
drill tubing 
became quite comparable to those 


regular holes. Four-inch and 4 

OD threaded and coupled casing was 
in the 55s-in. and 6'%-in. holes 

A small rig 


respectively as oul strings 


has been used in drilling these wells 


Deep Wells in Program 
Practice of using smaller casing and 
a reduced hole size was begun in other 
Texas areas, and by the end of 1954 
total of 40 wells had been dri 
contract rigs most of which were jack 
knife or trailer rigs. A total estimated 
savings of 13 percent was effected in 
these wells compared vith large holes 


2) 


For one 12,260-ft well deepened from 


6384 ft on reduced hole size and cas 
ing program Dasis Saving ol 
cent was indicat ue In part 
duced size of protective casing an elim 
nation of hole rea 

Revision of hole size and casing pro 
grams has shown continued expansion 


with resultant savings in well costs 


keeping pace The number of wells 


drilled of this category and iotal sav 


ings have more than doubled from year 


to vear, and the 187 


1956 represent 20.6 percent of the total 


wells drilled in 


wells drilled by Humble during the year 


vith a 15 percent savings 


FIG. 2. Comparative drilling time for two Humble wells in the Anahuac district 
Gulf Coast division. Wells are the A. D. Middleton No. 67, an 85-in. hole and the 


G. J. J. Clark No. 27, a 6'/g-in. hole 
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Hole Sizes 

Hole size considered 
inges up to O° 4-1n ind areas wher 
has been the practice in the past tod 
he 654-1n. holes on a routine basis 
not considered. Production casing 
to 5-in. OD has been used. Wells ha 
been drilled deeper than LO.S500 ft, « 
vell having been completed 
oil well with S-in. OD cas 
S99 ft after drilling ¢ 
10,647 ft. For the 6%4-1n 
4-in. drill pipe has been used 

The 6%4-in. hole size has proved p 
ticularly adaptable for use with medi 
size rigs that are often called upon t 
drill deepe! than the 
Rig equipment can be 
mum of alter 
ncreased Dy 


OD drill 


ible hvdrau orsepe 


As 


n well drilled to 


lexas Gulf Coast area 


uium steam rig requires 
ing davs than 
drilled to 87 


ive drilled tl 


would have 
drilling days 
days tor the 6°4-1n 
vould have been j 
One of the deepest 
vory mentioned, d 
port ible rig was a 
to S489 ft at Anahuac 
Gulf Coast in 1956. The | 
ig had a 103-ft 


mast and 380 maximum ho 


SOOO} 

on the drawworks. The well 

pleted as an oil well with 4 

ing at total depth. Fig. 2 shows com 

parative drilling time between. the - 

in. hole and an 85s-in. adja 

drilled by a heavy steam ri 

ndicated that the light rig 

half the time for the heavy 

drilling time was comparal 

n. hole was drilled using 

drill tubing weighing 6.8 II 

to the lower rig operating 

costs, the well was drille« 

pleted for a ) percent red 
Another interesting well 

in. hole drilled at Tombal 

Coastal field, utilizing newly-ce 

soft formation 3-cone rock bits 

iously, although rock bits had 


made available in the 454-in. size 

style for drilling soft shale was not u 
production. Well was drilled to 570 
ft total depth by a light jackknife con 
tract rig. Five and one-half inch sur 
face casing was set at 1040 ft Iwo 
ind seven-eighths-inch N-80O drill fub 
ing was used together with 354-in. drill 
collars. Performance of the 454-in 


soft formation bits indicated improve 
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Schematic of Triple 
Completion 


America’s “first” triple-completion well 
depends on NATIONAL SEAMLESS STEEL TUE 


eAbout five miles northeast of St. Martins 
ville, Louisiana, stands the country’s most 
unique Christmas tree--that of America’s first 
hicth-pressure, triple-completion well. This 
single Christmas tree tops off three strings of 
tubing to permit simultaneous, but separate 
production from three different zones 

Owned by Aluminum Company of Amer 
ica, Mining Division, the triple well serves 
the same purpose as three singles, at 
tion of the cost 

The well is bottomed at 12.646 feet, where 
954%-in. National Seamless Casing was set 
Oil, rated at between 40 b/d and 60 b/d of 
35.4 gravity, is produced from two perfora 
tion intervals in the top zone—11,423-29 ft 
and 11,436-41 ft. Gas is produced from the 
second and bottom zones—12,215-25 ft. and 
12.434-41 ft., respectively 

Approximately 35,949 


i frac 


feet of 254-in 


~ 


im 


= vy + Debs 
a°. 


National Seamless Tubing were used 
three strings. The top zone tubing pre 
was 3150 Ibs. The three strings were suspends 
in a triple tubing head spool and triple | 
The setting is de 
string 


parallel string tree 
so that each tubing 
independently 
National Seamless Oil Country Tubu 
Products are habitually chosen when thx 
has to be done “just right.”” No matter how 
rigorous the conditions, National Seam! 
products promise trouble-free dependability 
The seamless manufacture gi\ 
them unsurpassed uniformity and streng 


can be pu 


process ol 
the best defense again t high pre sures, vibra 
tion, fatigue, twisting action, and collaps« 

For more complete information, write t 
National Tube Division, United States Steel 
Corporation, 525 William Penn Place, Pitt 
burgh 30, Pennsylvania 


: Three flow lines off Christmas 
tree permit separate produc- 
tion of gos and oil from three 
different zones. 


4 


Three strings of tubing show 
at top of head spool. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA 


UNITED 


NATIONAL 


DRILL PIPE 


STATES 


. FR 7 Cae 


STEEL EXPORT CC 


MPANY 


SEAMLESS 


CASING ... TUBING 
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large size well. Despite the longe 


drill-and-complete time and experimen 


tation expense, total cost for the 43 
in. well was slightly less than for a regi 

well 

A second adjacent well, 55s -in. hole 
vas immediately drilled and com 
pleted with 4-in. OD threaded and 
coupled in 26.5 days with the same 
ig at a cost I5 percent less than 
for a regular size well. In addition to a 
reduction in tool rental charges, casing 
cost was less, and improved pertorm 
ance was obtained from bits which were 
iVailable in the 5% -in. size. In view of 
these encouraging results, 15,000 ft of 


> 


2 in. N-80 drill tubing was purchased 
equipped with welded-on tool joints 
for use in drilling 6'%-in. or smalle: 


holes 


immediate Savings 

The next wells were drilled under the 
program in the Southwest Texas, Pruitt 
field, beginning in March 1954; well 
depth was slightly greater than 5000 ft 
The first two were 55s-in. holes drilled 
below 7-in. surface casing while subse 
quent wells were 6's-in. holes drilled 
below similar surface pipe, a tot al of 23 
such wells were being drilled in the area 
during 1954, and 69 as of the end of 
1956, including 6 dry holes. A saving 
of 13 percent per well was indicated in 
well cost compared with regular wells 
Comparative drilling time curves for 
two wells hav ing reduced hole and cas 
ing sizes and one regular size well at 
Drilling 


rates were increased, as indicated by 


Pruitt are shown in Fig. | 


curves tor the second and seventh wells 
drilled, when it was found possible t 
carry weights of trom 14,000 to 15,001 


" 


b on the small bits with rotary speed 


over 130 rpm as much as 13,000 Ib was 
carried on 6's-in, fishtail bits without 


N-80 


Actual penetration rates 


detriment to the 27s-in. EUI 
drill tubing 
became quite comparable to those for 
regular holes. Four-inch and 4 in 
OD threaded and coupled casing was 
set in the 55s-in. and 6'%-in. holes 


espectively, as oil strings. A small rig 


has been used in drilling these wells 


Deep Wells in Program 

Practice of using smaller casing and 
1 reduced hole size was begun in othe 
Texas areas, and by the end of 1954 
total of 40 wells had been drilled by 
contract rigs most of which were jack 
knife or trailer rigs. A total estimated 
savings of 13 ‘rcent was effected in 
these wells compared with large holes 
For one 12,260-ft well deepened from 
6384 ft on a reduced hole size and cas 
ing program basis, a saving of 39 per 
cent was indicated due in part to re 
duced size of protective Casing an elim 
nation of hole reaming 

Revision of hole size and casing pro 
grams has shown continued expansion 
with resultant savings in well costs 
keeping pace. The number of wells 
drilled of this category and total sav 
ngs have more than doubled from year 
to year, and the 187 wells drilled in 
1956 represent 20.6 percent of the total 
wells drilled by Humble during the year 


with a 15 percent savings 


FIG. 2. Comparative drilling time for two Humble wells in the Anahuac district 
Gulf Coast division. Wells are the A. D. Middleton No. 67, an 85-in. hole and the 


G. J. J. Clark No. 27, a 6!/g-in hole 
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Hole Sizes 

Hole size considered in this nal 
ranges up to 6°4-1n ind areas wher 
has been the practice in the past to dril 
the 6%4-in. holes on a routine basis arc 
not considered Produc mon Casing uf 
to 5-in. OD has been used. Wells have 
been drilled deeper than 10.500 tt, on 
vell having been completed as dua 
oil well with S5-in. OD cas 
S9¥9 tt after drilling ¢ 
0,647 tt. For the 6%4-1n. holes 
4-in. drill pipe has been used 

The 644 -in. hole size has proved pa 
ticularly adaptable for use with mediun 
size rigs that are often called upon tk 
dril 
Rig equipment can 


| deepe! than the 
mum of alteration 
ncreased by substitutin 
OD drill pipe and penet: 
ncreased by ippl catio 


ble hvdraulic | 


lOTSCPOW ¢ 
bottom-hole area. As 
6*4-in. well drilled to 
Texas Gulf Coast area in 
dium steam rig required 4.4 tf 
ing days than an 84s-in. «¢ 
drilled to 8714 ft by the 
have drilled the &‘5s-in. hole 
vould have required an est 
drilling days additional th 
days tor the 6°4-1n. hole 
vould have been 17 pet 

One of the dee 
vory mentioned 
portable rig 
to S489 ft at Anahuac 
Gulf Coast in 1956. The lig 
rig had a 103-ft 
mast and 380 maximum 


SO) CNM) 


on the drawworks. The well 
pleted is an oil well with 4 
ing at total depth. Fig. 2 shows cor 
parative drilling time between the 6's 
in. hole and an &85s-in. adjacent hok 
drilled by a heavy steam rig. The curv 
ndicated that the light rig rigged-up 
half the time for the heavy rig and tha 
drilling time was comparable. The 6 
in. hole was drilled using 2 n. N-80 
drill tubing weighing 6.8 Ib per ft. Duc 
to the lower rig ‘rating and casin 
costs, the well was ind con 
pleted for a 12 percent reduction 
Another interesting well was a 4 
in. hole drilled at Tomba Tex 
Coastal field, utilizing 
soft formation 3-cone 
iously, although rock bits had been 
made available in the 454-in. size, the 
style for drilling soft shale was not i 
production. Well was drilled to 570 
ft total depth by a light jackknife con 
tract rig. Five and one-half inch sur 
face casing was set at 1040 ft. Two 
ind seven-eighths-inch N-80 drill tub 
ing was used together with 354 -in. drill 
collars. Performance of the 4%4-in 


soft formation bits indicated improve 
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Schematic of Triple 
Completion 


America’s “first” triple-completion well 
depends on NATIONAL SEAMLESS STEEL TUBING 


eAbout five miles northeast of St. Martins 
ville, Louisiana, stands the country’s most 
unique Christmas tree -that of America’s first 
hish-pressure, triple-completion well. This 
single Christmas tree tops off three strings of 
tubing to permit simultaneous, but separate 
production from three different zones 

Owned by Aluminum Company of Ame 
ica, Mining Division, the triple well serves 
the same purpose as three singles, at a fra 
tion of the cost 

The well is bottomed at 12.646 feet, wher 
95,-in. National Seamless Casing was set 
Oil, rated at between 40 b/d and 60 b/d of 
35.4 gravity, is produced from two perfora 
tion intervals in the top zone—11,423-29 ft 
and 11,436-41 ft. Gas is produced from the 
second and bottom zones—12,215-25 ft. and 
12.434-41 ft., respectively 

Approximately 35,949 feet of 2%4-in 


National Seamless Tubing were used 
three strings. The top zone tubing pre 
was 3150 lbs. The three strings were suspend 
in a triple tubing head spool and triple b 
parallel string tree. The setting is dé 
so that each tubing string can be pull 
independently 
National Seamless Oil Country Tul 
Products are habitually chosen when the 
has to be done “just right.”” No matter how 
rigorous the conditions, National Seaml 
products promise trouble-free dependability 
The seamless process of manufacture gi\ 
them unsurpassed uniformity and strength 
the best defense against high pressures, vibra 
tion, fatigue, twisting action, and collaps« 
For more complete information, write t 
National Tube Division, United States Steel 
925 William Penn Place, Pitts 


burgh 30, Pennsylvania 


( ‘orporation 


5 « Three flow lines off Christmas 
tree permit separate produc- 
tion of gas and oil from three 
different zones. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL 


DRILL PIPE 
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ment over previous designs of that 
size. Nozzle sizes used were 4 -in. Well 
was drilled and completed without com 
It is felt that 


faster penetration rates and more foot 


plication in 13.7 days 


ige per bit could have been obtained 
had maximum bit weight not been 
limited to 8000 Ib; length of the drill 
collar string was held to 300 ft because 
of fear of losing returns in a 3400-ft 
zone due to back pressure on the for 
mation caused by close clearance. A 
6\%-in. offset well drilled with 16 per 
cent greater bit weight per inch showed 
21 


a percent faster penetration rate 


Seven bits were used in drilling 4640 
ft of 434-in. hole against 5 bits for 
drilling 4300 ft of hole in the 6's-in 
well. No hole deviation trouble was ex 
perienced. Fig. 3 shows comparative 
drilling time for the 4%4-in. well and 
648 and 85s-in. wells drilled in the 
field. Although 2 days more were re 
quired in drilling the 444-in. hole, total 
well cost was 8.2 percent less than for 
1 6%%-in. well with 4/2-in. casing oF 
34.6 percent less than for an &%s-in 
well with 5!'2-in. casing 

At total depth electric and micrologs 
were run, and 6 sidewall cores were 
taken in the 4%4-in. hole. A 


sampler was run twice to obtain the 6 


5-COT’ 


cores; in this way, the samples hung be 
low the tool body when coming out of 
the hole providing additional clearance 
A 342-in. OD oil string 


was set atl 


OD cas- 


5668 ft with 80 ft of 5-in 
ing on top for kelly clearance, and 


stage cementing tool at 2551 ft. Five 
centralizers were run on the 3'2-in 
pipe. After drilling out the stage tool 
plugs with a 2%4-in. mill on 1.9-in. OD 
tubing, gamma ray and neutron logs 
were obtained, and the tubing was re 
run and set at 5266 ft with a joint of 
2-in. EUE tubing on top to connect to 
the 2-in. Christmas tree. Casing was 
perforated with 29 shots from 5572 to 
5578 tt for production. Well was com 
pleted as a flowing oil well 

In the North Texas area during 1955 
and 1956, a total of 54 wells have been 
drilled by Humble of 6%4-in. size, 4 
in, casing being set when producing 
wells were made. Depths ranged from 
1835 to 7700 ft. Although the same 
rigs were used in most cases that would 
have drilled larger holes, a saving in 
well costs was effected by a reduction 
n expenditures for casing and cement 
Improved rock bits have been used to 
1dvantage in the small holes and it is 
felt that with bits now available, hole 
size can be further reduced with gains 
In penetration rates due to application 
of available pump horsepower to drill 
ing the smaller diameter hole. The 3 
in. OD drill pipe and 4%4-in. drill col 
lars now often used with 6%4-in. hole 
could also be employed in drilling 


6's -in. wells 


Bit Performance and Design 
Progress in drilling small holes has 
been aided by improvement in rock bits 


in 6%4-in. and smaller sizes. These in 


FIG. 3. Tomball district, Gulf Coast division of Humble, comparative drilling. This is the 
record to coring depth of J. M. Walsh No. |, F. Treichel No. 8 and W. B. Scherer No. 3, 8¥-in 


6!/g-in. and 43%4-in. holes, respectively 
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clude bit construction and longer cul 
or teeth for soft drilling. Bearing de 
sign has also been improved especially 
in the 454-in. range. Good runs with 
small diamond bits in Southwest Texas 
make their use appear promising tn rela 
tively hard deep drilling 

Concerning nozzle diameters, bot! 


13.32 and *s-in. nozzles have 


used to advantage in 6° ind 6 

hits. In certain areas, rock bit fa 
have resulted while drilling shallow sec 
tions due to sand erosion of the bit 
bodies and insert snap rings 

ence indicates that complet 
failures are most likely to 
these bits at pumping rates ere 
250 gpm and that failures ¢ 
duced by the use of 

i 


ind reduced 


bit nozzles 
rates under erosive condition 
efficiency is to great exter 


tained by the increased nozzk 


Drill Tubing Selection 
It is found that 27«-in. N-8O tubing 
with 37% of tie-in. OD 


welded on tool joints has been very 


equipped 


satisfactory in drilling 6¥%-in. holes t 
depths as great as 7350 ft. A 5500 ft 
string of this pipe drilled over 150,001 
ft of hole The tool joints are hard 
banded. Although this pipe has beer 
used in drilling shallow 6%4-in. holes 
hydraulics indicate that 3 n. drill 
tubing with 45s-in. tool joints should 
be used so as to reduce pressure losses 
n drilling 6°4-in. holes of any dept! 
and 6% -in. holes below medium deptt 
4 reduction in hole size to 55s or 4° 

in. would make efficient use possiblk 
of the 2%-in. tubing with welded or 
tool joints in deeper drilling. High 
vield strength tubing should be quit 


idaptable for drilling 


Drill Collar Application 
It is now general practice in Texas 
Gulf Coast areas to use 4%4-in. and 


514 -in drill collars 
1 


6%-in. and 6%4-in. hole drilling, hl 


East Texas, 5'4-in. drill collars have 


respectively, 1 


successfully been used in 6 ind 6'% 
in. holes, while in North Texas where 
6%-in. holes have been drilled, dril 
collar diameters have ranged up to 61n 
Indications are that the use of 454-in 
drill collars in a 6%4-in. hole would re 
sult in a greater tendency for the hole 
to deviate than if 5'4-in. collars were 
‘ 


used; drilling rate will be reduced 


bit weight is decreased to contro 
deviation 
Full gage replaceable blade ab 
lizers have been used in conjunctior 
with 454 -in. drill collars in drilling 6% 
in. wells in Humble’s Gulf Coast div 
sion area to aid in controlling angle 
similar stabilizers, slightly under gage 
have been used with 5'4-in. drill col 


lars in 6%4-in. hole 
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NEW “POWER-ANGLING” DOZER 





Blade angles hydraulically 
—right from operator’s seat! 





Now, with the new Model 800 Case TerraTrac* angle 
dozer, you can change blade angle automatically 
“ON-THE-GO”, without even leaving the operator’s 
seat. You just flip a hydraulic lever, to angle blade 
right or left, so it’s always in best position for peak ef- 
ficiency. No time wasted stopping tractor to “wrestle” 
a heavy blade into correct position by hand 


But that’s only part of the story! This powerful new 
80 HP Case TerraTrac dozer, with torque-converter 
drive, develops up to 20,000 lbs. push or pull with 
adequate traction. It also has a new COUNTER- 
ROTATING power-shift transmission, which enables 
the machine to make fast 360° power-turns “in its 
own tracks’ — with one track driving FORWARD 
and the other track in REVERSE. No wonder smart 
contractors everywhere are calling the Case Terra- 
Trac 800 “‘the greatest dozer advancement in 25 
years”. See it today at your Case Industrial Dealer’s, or 


nce Obp...tmail 


for over 100 vears 


industrial wheel and crawler tractors * dozers 





e Saves time! 
e Saves work! 


Here's how power-angling, plus 
‘‘counter-rotation’’ DOUBLES OUTPUT 


v Wuaaaaw 
, 4 
& ao ee 
ON GRADING JOBS ——The Case TerraTrac 800 angledozer can make 
one pass with blade angled in one direction reverse blade angie 
while “counter-rotating’ for next pass thus keep pushing dirt in 
some horizontal direction, instead of backing up empty. Result 
practically twice os much work done per doy, at lower net cost 


ON BACKFILLING JOBS — You con peel-off part of a pile 
sweep it into the trench and ‘‘counter-rotate” bock into pile 
seconds, without touching a master clutch or stopping to shift gears 
Result: more trench backfilled per day, with less operator fatigue 


J. 1. CASE COMPANY, Dept. £1307, Racine, Wis., U.S.A. 


] Send free literature on Case TerraTrac “Power-Angling” Dozer 


Nome —— Position 


Company 
Address —__ 
State 


a 
CT.D.44 


® loaders * backhoes * fork lifts 





Mud and Hydraulics 
Requirements 

Oil emulsion mud has been employed 
n most of the wells in which reduced 
casing has been employed 
ind it is felt that in addition to in 
creased penetration rates, danger of 
hole trouble and sticking pipe are mini 
mized. For drilling in the 654 to 55s -in 
sufficient mud pump 
should be available to circulate 250 
gpm at 1600 psi at minimum 


ivailable pump horsepower should be 


liameter 


range capacity 


least; 


300. In order to avoid severely over- 


loading gears in 1|4-in. stroke pumps 
while operating at high pressure, the 
pump should be run at maximum rated 
speed so as to allow use of smaller 
liners to attain the desired circulating 
drilling 444-in, holes 125 
gpm pump capacity should be a mini 
mum at 1400 ps! 150 hp avail 
ible. Drilling efficiency could be greatly 
small mud pumps 


2000 psi or 


rate. For 
with 
improved if were 
available to operate at 


more for drilling holes of smaller 


diameter! 


Fomation Evaluation 
Drillstem testing. 
given no 


and co! 
ing have difficulty 
Although conventional coring has been 


logging, 
unusual 


used to a great extent, recently a wire 


line assembly with soft formation head 


> 


was used in conjunction with 27s-1n 


drill tubing in coring 398 ft in a 64% -in 


Texas Gulf Coast well with an aver 


ge recovery of 82 percent 


Casing and Tubing Sizes 
Employed 
No difficulty 
in running 4!2-in. T& 
in. holes and 5 in. T&C 
in. holes as oil string. Both centralizers 


has been experienced 
casing in 6's 
casing In 6° 
ind scratchers are generally used on 
both sizes of casings to insure good 
cement jobs. Formation fracturing on 
completion has been successful in many 
wells 

trouble ts 
EVE T&é 
tubing has been run inside 4'%4-in. cas 
that may 
non-upset T&C tub 


In wells where no sand 


>3 


expected, standard &-1n 


ing. In wells give sanding 
trouble, 2% -in 
ing has been run. It is expected that 
integral tubing 
combining API threads with an out 
smaller than that of an 


API coupling will soon be available 


newly designed joint 


side diameter 
this will be stronger than the non-upset 


API T&C 
Another means of providing added 


joint 

inniular clearance in 4'2-in, cased wells 
prone to give sand trouble would be to 
run 1'2-in. nominal, 1.9-in. OD, EUF 
tubing in place of 2%s-in. tubing: the 
API coupling OD of this pipe is 2.5 in 
Use of 1.9-in. tubing would also allow 
>-in 


setting of 4-in. or 3! casing, re 
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spectively, in 5% 454-1in. wells 
where washovers are not anticipated 
Producing capacity of 1.9-in. tubing 
will be adequate for many wells; log 
ging, gun perforating, and artificial 
lift equipment are available for use in 
this size pipe including retrievable gas 


lift valve 


Air and Gas Drilling 

The drilling of hole sizes to accom 
modate small diameter casing Is quite 
suitable for air and gas drilling. One 
well in the North Texas area which had 
been previously drilled with gas was 
deepened from 6300 ft to 7579 ft using 
gas to drill a 44%4-in. hole. As hole di- 
imeters are reduced, the air or gas re 
quirements to maintain a 3000 ft per 
in the annulus ts 
ilso reduced appreciably. For example, 
drilling at 6000 ft, air or gas would be 


min free air velocity 


needed at a rate of 350 cfm in a 6'4-in 
-in, drill pipe, compared 
for 854-in. hole with 


hole with 3 
with 1090 cfm 
5-in. drill pipe 


Humble’s Results 
Reducing hole size and casing diam 
eter has proved to be a practical means 
of reducing well costs both for explora 
tory and development drilling 
Drilling time for 


instances has 


wells of reduced 


diameter in most been 


comparable to that tor regular size 


wells 

Of prime importance is the provision 
of adequate mud pump horsepower 
than 


at circulating pressures greater 


usually associated with mud drilling 


higher friction 


sysiem 


This is necessitated by 
losses in the hydraulic using 
drill pipe of reduced diamete! 

Use of portable-type rigs powered 
for handling small pipe reduces equip 
ment and labor charges. Four and thre 
man crews are being used on rigs used 
in drilling wells of reduced diameter 

Small hole 


adaptable for use with air or gas drill 


techniques are quit 
ing as there is a reduction in air or gas 
volume requirements while at the same 
time, performance of small bits is im 
proved. When 
diameter drill pipe, the friction loss ts 
relatively high, and this can be alley 


using mud with small 


iated by gas as the circu 
lating fluid. 
Equipment 


veloping rigs, 


using air or 
manutacturers are de 
bits, pumps, drill tubing 
joints, coring and logging equipment 
perforating guns, packers, wellheads 
etc., for use in drilling and completing 
wells of reduced diameter 

Well bores having 4-in. or less diam 
eter with corresponding reduction in 

realm 
x** * 


casing OD are now within the 


of possibility 
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“AWFULLY FAST RIG-UP,— EH WHAT!” 
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“uC” CASING SLIPS 
by Baash-Ross 


have these features 


WRAP AROUND Casing and exert uniform pressure at 
all points 

ALL SEGMENTS Set at exactly the same level elim 
inating concentration of slip pressure and safe 
guarding the casing against bottie-necking or defor 
mation 


DESIGNED AND MANUFACTURED to accommodate the BAAS HH RO ss 


longest and heaviest Casing strings 
TOOL COMPANY 
IN OF a < 


maintain perfect alignment at all times and auto 
matically center the casing in the bushing 


oDivis >Y MANUF CTURING 


For further information write P.O. Box 1248, 
Houston 1, Texas or see The Composite Catalog 





D & S core barrels get 
the job done... 


faster, better, 


more economically 


“as t-" 
yh m 
ty ee aN 


| ‘y 


, 


DIAMOND 
CORING BITS 
Fos! penetration 
full core recovery 


DIAMOND 
WASHOVER SHOES 
Fast ‘‘Fish 


recovery 


Drilling & Service has long been the industry’s 
leader in the manufacture of quality core barrels. 
DIAMOND Field-proved and tested, D&S core barrels 


DRILLING BITS ; 
Gince Coates § meet and surpass all oilfield requirements. Years 
less rig time 


of research and experience are built into each. 
Check these D&S advantages: Longer core runs 
ire possible and fishing jobs are simplified. 





Faster penetration in soft or hard formations 
mean more overall rig savings! Specially 
rolled tubing is an added safety factor. Full 
circulation, elimination of core washing, 


and less core friction and wedging ure assured. 


D&S core barrels give you connection 





- 








t 


every time and core recoveries not 


CORE BARRELS , 
f 7eS6 
The standard by formation change : 
of the industry 


Write or call today! ¢ 


engineers will call on you and explain our 


TRUCO 
DIAMOND custom-services and equipment 
BITS Herein lie the real D&S advantages. 


INC. DIAMOND DRILLING EQUIPMENT 
6210 NORTH CENTRAL EXPRESSWAY DALLAS, TEXAS 
OFFICES IN ALL PRINCIPAL OIL AREAS 


‘ Dien i Equipa ; 
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Learning what goes on inside 


Researchers make precision measurements 
to get the "'inside"’ picture. Results aid analysis of 


performance, improvement of parts 


An extensive mud pump test labora 
tory has been set up to make precision 
measurements On instantaneous pres 
sures, motion and sounds during pump 
operations. Objective ts to study the mo- 
tion of fluids and moving parts in mud 
pumps and how these effect pump per 
formance 

In the same manner that physicians 
study the impulses of the heart, Mission 
Manufacturing Company, Houston 
Texas, with the help of the Southwest 
Research Institute have assembled a 
comprehensive test unit to delve into 
the innermost characteristics of mud 
pumps and fluid behavior. Instruments 
have been built to measure instantane 
ous pressures, sounds, velocities 
stresses, motion and many other factors 
within the pump. All tests are made 
under field operating conditions 

First results to come out of these ex 
tensive tests show interesting discov FIG. |. Instrumentation of pump is compact but packs « volume of information 
ernies concerning knock in pumps, Al nto one small unit. Pump shown, in the process of being equipped, already hes 
pumps will knock under certain condi pressure pick-ups, vaive travel indicators and pump rod stress gages in place 
tions and it has long been thought that 
this was caused by the mud valves 
banging shut or hitting the top of the 
cage. Measurements of valve travel 
during normal and then hammering 
operation (see Fig. 3) indicate this ts 
not the case. Tests show that valves are 
not the cause of hammering but are 
severely buffed when this condition 
exists. Further study is being made into 
the actual causes of pump hammer 


Test Objectives 
Several fields of interest resulted in 
the development of the test program 
The first involved the nature and mag 
nitude of forces causing mechanical 
failures. Other objectives were to de 
termine the behavior of fluids within 
the pump and seek to improve volu- 
metric and mechanical efficiencies. Also 
of interest was the study of hammer 
which limited the use of pumps in some 
application and the effect of line damp 
ers and other auxiliary equipment on FIG. 2. Central instrumentation unit has facilities for lining-up test on the oscillo 
performance scope and then recording several key measurements simultaneously 
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Twin Disc Friction Clutches and 
Power Take-Offs are backed solidly 
by the largest parts and service net- 
work of its kind. . 
prompt repair and parts replacement 
no matter where 


to assure you 


if ever needed .. . 
your oilfield equipment operates. 

Twin Disc maintains 7 Factory 
Branches, with 68 Parts Stations and 
89 Authorized Hydraulic Dealers (see 
oilfield listing in adjoining column) 
... plus parts stocks at thousands of 
dealers handling oilfield and other 
industrial equipment. 

Twin Disc’s extensive parts and 
service network is one of the reasons 
why Twin Disc products have been 
the preference of engine and oilfield 


equipment manufacturers for more 
years, on the widest variety of appli- 
cations, than any other make of fric- 
tion or fluid drive for industrial use. 
[his service not only protects the 
over-all performance of the manufac- 
turer’s product—ié# protects the user 
in the field. 

There’s little wonder that 
Disc is known and recommended 
throughout the oilfields . . . known 
for service it has given customers for 
recommended for 


[win 


almost 40 years... 
the quality and long life of its 
products. 

Twin Disc is the world’s largest 
manufacturer specializing in friction 
and fluid drives for industrial appli- 


cations .. . friction clutches to 1050 
hp .. . torque converters, both thre« 
stage and single-stage, to 1000 hp 
fluid couplings to 850 hp 

[win Disc Clutch Company, Ra 
cine, Wisconsin; Hydraulic Division, 


Rockford, Illinois. 


Twili Disc 


TWIN DISC 


Friction Clutches and 
Fluid Drives 
co ee 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
FOR FURTHER INFORMATION ON 
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In every producing field 
youll find Twin Dise 
Parts and Service 


Twin Dise 
Authorized Parts 
Stations and Hydraulic 
Dealers in Oil Field Areas 


CALIFORNIA 
Bokersfield: Colifornia 


ment Company 


Truck & Industrial 
2810 Brundage Lane 


Equip 


Los Angeles: Charles W. Corter Company, 
2221 East Wash | 


ngton Bivd 


COLORADO 


Denver: Industrial Equipment Company, 
4999 Jackson St 


ILLINOIS 


Carmi: Diese! Accessories & Engineering Company, 


P.O. Box 372 


KANSAS 

Great Bend: Scheufler 
1515 Kansas Ave.; and 
Konsas Engine & Machinery Co 
P.O. Box 2 

Wichita: Kansas Engine & Mach 
2915 Southwest Bivd.; P.O 
Westside Station 


Supply Company 


inc., 


very Co 


Box 3404 


Inc., 


LOUISIANA 


Berwick: Sewort Supply, inc., P.O. Drawer 108 


New Orleans: Rogers Diese! Engineering Company, 
2648 Poydras St 
Shreveport: Bearing & Tra 

214 Market St., North 


Inc 


“smission Company, 


NEW MEXICO 


Hobbs: Vance Supply Company 
211 S. Grimes St.; P.O. Box 1286 


OKLAHOMA 


Duncan: Hopemo 
211 East Main St 


Equipment Company 


P.O. Box 1152 


inc., 


Oklahoma City: Hopemoan Equipment Company, 
Inc., 524 S. E. 29th St.; P.O. Box 4667 


Seminole: Hopeman Equipment Company, 
102 Main Street; P.O. Box 1339 


Inc., 


Tulsa: Service Engineer 
2910 E. Fifteenth St 


ng Company, 


TEXAS 


Brownsville: Howard Supply C 
P.O. Box 908 

Corpus Christi: Tropical Supply Incorporated 
1133 E. Port Ave.; P.O. Box 806 

El Paso: Hirsch Brothers Machinery Company, 
1901 Bassett Ave.; P.O 22 


On 44 
Fort Worth: Jno. Muller Company 
Second and Taylor Streets 


mpany, 


Kilgore: Jack Anderson Engine Company 
100 Industrial Bivd.; P.O. Box 1290 


Odessa: Vance Supply Company, 115 E. First St 
San Antonio: Midcap Bear 
605 N. Main Ave 
Wichita Falls: Pearce Sales & Service 

218 Indiana St 


ng Service 


Incorporated 


WYOMING 
Casper: Emrick & Hill Engine & Equipment Co 
1701 E. Yellowstone; P. O. Box 2290 


CANADA 


Alberta, Edmonton: Wilson Equipment Company, 
Ltd., 7011 104th St 


Twin Dise 


Factory Branches 


Dallas: 15 


Tulsa: Enterprise Building 
Gibson 7.1578 


Los Angeles: 2950 Leonis Boulevard, LOgan 8-3309. 


1 Turtle Creek Boulevard, Riverside 3014 


Sixth and Boston 
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7‘) LINER 60 SPM 5’) LINER 70 SPM 


. 


paste, 


i 


CRANK ANGLE “— 5'. LINER 30 SPM 


4 => PUMP VALVE LIFT 


5'» LINER 70 SPM 
ROD END 


LIFT DURING NORMAL PUMP OPERATION 


CLEARANCE 


=> PUMP VALVE LIFT 


+ 


+ CRANK ANGLE 


LIFT WHEN PUMP HAMMERING 


FIG. 3. Tests show that pump hammering 


s not the result of valve flutter 


or banging 


Reseat ng of valve dur ng hammering run ap 


pears to have lower impact than norma! run 


FIG. 4. Unique velocity device measures 


mud movement by impingement. Strain gages 


measure stress of cantilever rod which is de 


flected by the drag disc 


FIG. 5. Valve movement was considered an 


essential phase of the pump tests. Devices 


shown are linear transformers which generate 


an electrical signal when valve stem moves 


FOR FURTHER 


RTISED PRODUCTS 


SEE 


NFO 


To accomplish these objectives 


measurements Of instantaneous pres 


velocities, stresses and motion of 


sures 
components were required. Strain gage 
the the 


Pressure 1s through 


are main stay in installation 


measured use O 


both directly bonded and 
bonded to flat 


Stress 


these gages 


end disc pressure ind 


cators obtained by bondex 


gage whicl record bend 


strain 
compressional and tensile force 
lever impingement devices 
mud velocities through the 
Deflection ts 
Data this 


in Fig. 4 


pares 
latter 
found rel 


load trom 


shown were 


except where shock waves or excess 


pressure surging was encountered 


Measurement of valve stem and 


ton travel was facilitated by 


transformer. Motion of the core of tl 


le . 
ueviee 


Sound 


renders an electrical sig 
Ss picked up by a conventio 
microphone mounted at the point 
nvestigation 

High speed fluctuations of m 
variables require rapid record 
ment, In test operations 


in 


scope line up the m« 
ment ‘ issu that data re 
then 
graph 
the 


STUC 


. STRAIN GAGES 
BOTH SIDES 


MUD FLOW 


DRAG DISC 


Voluminous Data Wait 
on Analysis 


Voluminous data have been col 


lected from runs of the test installation 
However 


and 


time is required for analysis 
of As in the 


case of the so called hammer 


verification data 

valve 
it is anticipated that many theories o1 
beliefs will be disproved or qualified 
by future tests. With this new compre 
hensive approach to pump testing it is 
anticipated that many 
learned to improve mud pump perform 


ance in the field 


things will be 
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Control simplicity inherent in 

motor and generator design. 
General Electric’s differential generators 
eliminate the need for complicated external 
current and voltage regulating controls, 
feed-back systems, and torque limiting 
devices used in some makes of electric drive 
Moreover, General Electric’s familiar air 
throttle system eliminates the individual 
exciters for each generator. The G-E shunt 
motor will not run away in case of load loss 
and therefore requires no speed-limiting 
control devices. This motor has excellent 
braking characteristics without any added 
controls. All control provided for the Gen 
eral Electric drive system assures com- 
and 


plete regulation of speed torque 


simply and efficiently. 


Can be used with almost any 

popular oil field engine. A great 
number of popular oil field engines can be 
used with General Electric drive including 
spare engines which you may have in stock. 
The advantage here is that preference for 
and familiarity with a particular make of 
engine need not be sacrificed to gain the 
benefits of this reliable, efficient, low- 
maintenance system. Parts 
grams need not be complicated by the ad- 
dition of a different line. General Electric 


drive pro 


and the engine builder co-operate so that 
engine-generator sets are furnished as a 
completely engineered package. G.E. has 
two generators available for oil field appli- 


Why General Electric Drive 
Proves Best For Oil Well 
Drilling Rig Electrification 


The GT558R1 


single-bearing, flange-mounted, self-ven- 


cations. generator 1s a 
tilated machine with the following input 
horsepower ratings 
240 hp 
320 hp 
350 hp 


200 hp at 1200 rpm, 
at 1400 rpm, 280 hp at 1800 rpm, 
at 1800 rpm, 340 hp at 2000 rpm, 
at 2100 rpm. The GE752]J genera- 
tor is a two bearing, single shaft, sepa- 


rately ventilated generator. (It is also 


two shaft 
This generator has the following 


available as a extension ma- 
chine 
input horsepower ratings: 450 hp at 850 
rpm, 550 hp at 900 rpm, 600 hp at 1000- 
1300 rpm. The GE752H2 motor rates 625 
hp continuously and up to 1000 hp for 


hoisting at 950 rpm. 


Designed and built by the orig- 

inal manufacturers of electric 
drive. General Electric is primarily an 
electrical equipment manufacturer with 
years of experience in the manufacture of 
electrical apparatus. The simplicity and 
flexibility which mark General Electric 
drive are the result of leadership in the 
electrical field. The electric drive that will 
mean so much to your rig operation and to 
your cost per foot of hole has been pioneered 
and developed by G.E. 

For more information, call your nearest 
G-E Apparatus Sales Office. (Principal 
drilling offices in Dallas, Houston, New 
Orleans, Denver, Tulsa, and Los Angeles 
Locomotive and Car Equipment Depart 
ment, Erie, Pa. 115-22 


Progress !s Our Most Important Product 


GENERAL @@ ELECTRIC 









































PRINCIPAL 





GT558R1 


with 


current erato 


direct 


main get 


nspection covers removed 











GE752]J direct current main generator with GE752H2 direct current, 1000 hp motor with General Electric control 
top-mounted blow mbDIi) 


top-mounted blower assembly at driller’s position 





Productivity index simplifies 
calculations for up-the-hole 


Owen Snow, 
Colorado Oil and Gas Corporation 
Wichita, Kansas 


A few pencilled calculations based on 
fluid level and fluid production data 
can result in increased oil production 
and increased equipment life. 

Using a method worked out in high 
fluid producing wells in western Kan- 
sas to properly relocate subsurface 
pumps up the hole, several marked ef- 
fects have been found. Not only has 
production increased noticeably but 
several physical characteristics have 
changed. These advantages include 


|. Higher pump efficiency (since 
rod stretch is lessened). 
Rod load is smaller. 
Fluid load is increased 
larger pump plunger and greater 
pump efficiency). 

. Peak torque is decreased 
5. Beam load is less. 


(with 


These changes afford longer pump- 
ing unit life, longer rod life, and more 
fluid production, Although the reloca- 
tion of the pumps would be worthwhile 
even if only the life of the equipment 
is lengthened, it is made more attrac 
tive in that quick servicing payout is 
reported. 

The Kansas wells benefitted by this 
method of subsurface pump relocation 
are completed in the Arbuckle forma- 


*Rule of thumb. 

Kansas personnel, using the method pre- 
sented herein, found by experience that rods 
woul dnot fall properly, in most cases, if the 
subsurface pump was placed at a depth less 
than 2500 ft from the surface 
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Graphic plotting method proved in high fluid 


producing wells in Western Kansas 


tion. Like the Oakville sand wells of 
South Texas, “lots of water must be 
produced to get any oul.” Relocating 
the pump up the hole will ultimately 
give the operator more fluid production 
which in turn will yield more oil 


“Hit or Miss’’ Expensive 

When raising the pump, trial and 
error methods in the field are too ex 
pensive. This often finds the pumping 
unit pounding fluid, thus requiring a 
pulling unit back on the location to 
lower the pump. By calculating pump 
position on paper, this unnecessary field 
operating expense is eliminated 


Field Data Necessary 


Before making these calculations, 


however, certain field data must be 
gathered. Fluid level must be de 
termined and fluid production known 
Using a sonic tester, load indicator or 
dynamometer, fluid levels are ob- 
tained. One static fluid level and two 
working fluid levels are required. Fluid 
production at each fluid level should 
be obtained with a production test (or 
barrel test). Three fluid levels and fluid 
production tests should be taken, should 


one set of tests be in error 


Graph Plotting 

Basic field data may now be trans 
ferred in graphic form on semi-log 
paper. Fluid levels are plotted on the 
coordinate scale and fluid production 


on the log scale. Three or four plots 


Uphole placement of subsurface pumps in high 
fluid producing wells such as the one above, has paid 


in greater fluid production, less maintenance expense 
p 
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THE PATENTED Exposed” LINER DESIGN OF 


PS 


Saves you time, ~~ 
money and | 
inconvenience 





—— 


One of the many exclusive an 
Superior advantages of tt 
Continental-Emsco Slush Pums 


is the patented “ext 


liner design. This eliminates 


all fluid washouts 

lining packing failure s 
slightest leak may be detecte 
immediately 


Continental-Ems 
Pumps deliver m 
power pe! pound t! 
other make. Lubricat 
pletels iutomati The 
adjustments to bs 
greasing to be 

faced, forged steel heat-t 
herringbone gears pi 
cient speed reductior 
features are availal 


6 sizes of Continental-E: 


Slush Pumps 





Distributors: Bovaird Supply Company, Tulsa, Okla. 
Mid-Continent Supply Company, Fort Worth, Texas 


Export Distributor: Mid-Continent Supply Co., Inc 
45 Rockefeller Plaza, New York 20, N.Y 


Servirn 7 the 





CONTINENTAL- EMSCO 


OA 


and Gas 


Worldwide 


lndustnes 








CONTINENTAL-EMSCO COMPANY 


Genera! Offices DALLAS TEKA ° 


hepre 


S ANGELE 





treatment... 


WESTERN’S 
perforation 
ball 


\ 
engineered 
prescription R 
for XV 
effective 


sealers. 


Completion or remedial work, Western's Perforation Ball Sealers with fracturing and 
acidizing treatments are engineered to bring greater treatment effectiveness 
Whether the pay section is only 10 feet, or 400 feet, Ball Sealers provide effective 
blocking of the most permeable perforated zone to divert treating fluid 

into the tighter zones. Western provides all types of balls, rubber and nylon, to meet 


any well conditions, regardless of bottom hole temperatures, depth and treating pressures 


The result is complete treatment of the entire perforated section — effectively and 
economically. Western Perforation Ball Sealers have proved themselves in 

more than 700 wells throughout the Southwest — in all types of formations and under 
all well conditions 

Put Perforation Ball Sealers to work for you. Call your nearest Western office 

For Engineered Well Services, Gammatron logging, jet perforating, fracturing and 


acidizing, next time — GO WESTERN! 


THE WESTERN COMPANY 


GENERAL OFFices: Midland, T exc 


rexas: Andrews, Borger, Lubbock, Odessa, Rankin, Seagraves, Snyder | oxra: Healdton, Lindsay, Okla. City | new mexico: Hobbs | xansas: Liberal, t lys 
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reasons 
why you 
should 
use 


Allis-Chalimers Engines 


They work day in, day out — season after season. Simplicity is a keynote of Allis 
Chalmers design. For instance, one model has 30 to 50 percent fewer wearing parts than 


competitive engines! Naturally, fewer parts mean less wear, less that can go wrong. 


You enjoy 3-deep parts and service backing with practically “factory-town” serv- 
ice wherever you are! Allis-Chalmers’ proven 3-deep dealer-branch-factory system 
means your dealer can obtain parts or factory-trained service help quickly from one 


of 18 strategically located factory branches. 


There's an engine to EXACTLY fit your needs in the Allis-Chalmers complete line, 
9 to 516 hp. Your choice of fuels, too — diesel, gasoline, natural or LP gas. See your 


Allis-Chalmers dealer, or write for complete information. 


Ail 


ALLIS-CHALMERS 


FOR FURTHER INFORMATION 
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NEW “SELF-SEALING” 
RING GASKET 


Cameron has developed a new gasket for stand- 
| 


ard API flanges 


Internal pressure is used to assist in effecting 


a safe, sure seal with only a fraction of the bolt 


raskets 


tightness needed by conventional API 


This reduces nipple up time to ; mm and 


tk ig 


gives greatly increased protection agaist le 


resulting from drilling vibration, rough handlir 


or test pressure loads. You can forget about 


frequent, time-consuming bolt retightening 





AN OPEN LETTER TO THE 
OIL TOOL INDUSTRY 


: ‘ , New “Self-Sealing” Ring first makes contact on 
Cameron is making the “Self-Sealing” Ring this ovter surface creating on initial seal. Even 
Gasket available to the industry ae sm oo Soe oot Coe 
Along with every other member of | the increases tightness of sect 
industry, Cameron has been constantly 
concerned with the problem of maintaining 


tight API flange connections 


Difficulties and expense have long been 


experienced because stud bolts had to per- 








form the double duty of holding pressure 


while keeping the gasket compressed 


The obvious answer to this problem is to 
use internal pressures rather than bolt 


loading to effect a seal. 
A. The small curved contact areas of the old style 
Cameron through extensive research and ring gosket effect a seal only with high bolt 
‘ loading. Because they yield under load, continuous 
deve lopm« nt, has produced the “Self-Seal- retightening is necessary. Internal pressure does 


A Oe ol 
ing Ringe Gasket design Increasing ring 9 


height and proportionately increasing load .The “Self-Sealing” Ring Gasket utilizes the force 


of internal pressures to increase sealing effect 
over the two broad surfaces on its outside diameter, 
Contact creas with the flange groove are in- 
creased tremendously. The result is better sealing 
effect and much greater lood carrying ability. 


ing by pressure on the outer face of the 


ring has created a self-sealing condition 


To the ad) tage ot all concerned, Camer 
is releasing this design to the industrv with- 
out requiring license fees or manufacturers 


rovaities 


ad 
Pn 
This view shows increased height of the new 


ee a Me 
mechanical stability with low bolt loading. 


OOO Ib. thr 14 O00 


IRON WORKS, Inc. 


P O. Box 1212 — Houston, Texas 





HEAVY-DUTY TRIPOD DERRICK 
Lets You Move “Big Capacity” Around 


For use with both 36-L and 48-L spudders, 
Bucyrus-Erie’s heavy-duty tripod derrick has 
sufficient height and stability to handle casing 
loads up to 300,000 pounds when rigged for 
10-part hoist. Completely raised, the derrick 


is 70’ 4” high. 


Despite the derrick’s size, spudder mobility 
is retained. Erected in five easy steps, this 
derrick is easy to tear down and move. Each 
of the five units can be disassembled and 


transported separately. Look: 45557 





36-L Top-to-bottom drill- 


ing to 3,500 feet. Servicing to 
4,000 feet. Swings up to 5,000 
pounds of tools 


48-L Top-to bottom 


ing to 6,000 feet. Servicing 
7,000 feet. Swings u 


= 45) o4-28)- pounds of tools 
ERIE 


Write today for complete information. 


BUCYRUS-ERIE COMPANY 


South Milwaukee, Wis. 


1. Derrick sections are assembled on 2. Using the bull reel drum for hoist- 3. When the derrick is completely 
the ground. Legs are hinged to the ing, the derrick begins to rise. Hinged raised, the gin pole is removed and 
base and the gin pole is set in place front lower section is pulled into place the front lower section is attached. 
preparatory to raising derrick. by the derrick hoist 
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should be made. Then by trial and 
error, subtract (or add) an equal 
amount of production from each point 
until these three or four points fall in a 
straight line. It should be noted that the 
static point does not change. (See Fig. | 
and 2.) 

Having plotted this curve, top of the 
producing zone perforations (or open 
hole) can be plotted. From that point, 
going to the log scale, fluid production 
can be read. To the production, add the 
amount of production subtracted to af : - 
shift the curve. This total represents the , me cura 
fluid potential of the producing inter- ‘ Heed Assembly (Casing Annuius 


val of the well 


mopuise Recorder 


Operating Conditions 

Several operating variables must be 
considered and equipment picked to do 
the job. These should be considered 


1. Size of tubing 
2. Type of pump (insert, tubing, o1 
double displacement ) 
Size of pump plunger 
Non-synchronous speeds Connecting Wires’ 
Pumping unit speed and length 
of polished rod stroke 
Fiuid level measurements can be made by the use of 
such instruments as the sonic device shown above. N 
fluid level “kick” on chart strip at right 


Subsurface pump placement curves used to relocate the pump in 
Burmeister “A.” | well in western Kansas 


FLUID PRODUCTION IN BARRELS PER DAY 
0 20 x 40 80 © 780 100 200 300 400 500 


_SUBSURFACE PUMP PLACEMENT CURVE. 7 
atesmaan 4441512413 owe. ene 
EL LIMWOOD OSTRECT 
Burmeister x" | / 
Krol? Prese Pect-Barten Cose!y, Keneas et t J 


Prepored By: Geen Siew 12-22” 





Giz29, 2304) 


Recommendatians Based oe Copdithoal: 
1 Gen SVE es cc; 4 reer sen I 4 Ptah at daibaad Ponta ‘aa 
(2 21/2" Tubing Pama. oe cle Level sy 
(3) Non-Syndwengisa Sided? 00 | Production Pict Shifted 
(@ sPm= (9 o BAT ~44 gFP0. > [ 
(@ Place (3 Joints of Mud Anehat (175, 2008] 

Belew Pump Workiag Bette j 


i 


ne ae ae 


Top of Gpen Mole From Surface 


(S306 ,3557) 


P| 


IDEPTH [rO FLUIG FROM SURFACE 


Aliotting 200 Fer Submergence 





FLUIO FROM SURFACE 


Working Flvid Level After Chonge. /-10-56 © 


Watimem Fluid Production As Per Recommended Conditions 
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DAU ...a@ Parkersburg exclusive! With 
DAU, wellhead dehydration of high pres- 
sure gas wells is possible for the first time 
. .. and with real economy, too. Your sav- 
ings start with the low cost of unit. The 
DAU requires no costly auxiliary equip- 
ment such as separators, piping and 
valves, Because the DAU uses 80 per cent 
less fuel gas, your savings on operating 
costs can amount to hundreds of dollars 
each month. And checking corrosion at 
the wellhead saves on equipment wear 
throughout the flow system. 


Available in two basic types: (1) The 
DAU Weldrier for wellhead dehydration; 
and (2) The DAU Welsorber for combino- 
tion dehydration and hydrocarbon 
recovery. 


HYRECO .. . another significant Parkersburg development. 
Parkersburg pioneered the design and development of this 
equipment to obtain high recovery rate by cold separation. 
Top performance attained through such Parkersburg features 
as use of horizontal and vertical separators to isolate warm 
liquid zone from cold gas zone for maximum recovery and 
minimizing danger of freezing; vertical knockout for complete 
removal of liquids before well stream enters cold zone of high 
pressure separator; and liquid level controller, used to regu- 
late elimination of hydrocarbons from warm zone of sepa- 
rator, that gives hair trigger sensitivity, freedom from freez- 
ing, and freedom from plugged bleed holes. Available in 
capacities from 2.5 to 15 MMCF/D; pressures from 2000 to 
6000 psi with either single tube or twin tube vertical knockout 
for liquid removal. 


HEATERS ... superior quality and performance. Parkersburg 
heaters are uvailable in both direct fired and indirect 
heater types with capacities from 90,000 to 4,000,000 BTU's. 
Exclusive heating tube design eliminates hot spots ond scale 
deposits, gives more efficient, economical and dependable 
service. Indirect heaters now feature new, modern jet-type 
burner and pilot that requires no air-fuel adjustment, gives 
maximum flame stability because only primary air is used 
with fuel gas, and, because of design of wall-tight burner box 
and flame stability, is practically immune to il! effects from 
crosswinds. Finest auxiliary control equipment available in- 
sures peak effectiveness. All valves and regulators used on 
Parkersburg heaters are designed for oil field application. 

















GLYCOL TYPE GAS DEHYDRATOR . .a self-contained, 
completely automatic unit that will eliminate most hydrate 
problems. Proven performance in extremely cold tempera- 
tures. Economical operating cost, using natural gos as source 
of power. Available in standard sizes to handle up to 10,000 
MSCFD and up to 1500 psi operating pressure. 


TAPS 4 


OlL AND GAS SEPARATORS . . available in vertical 
and horizontal types. Parkersburg single-tube separator gives 
more gas flow area, more interface area and more reiention 
time for greater separation. Whether your need is for a 
single-tube, two stage, three phase, vertical or metering 
separator, there is a Parkersburg separator to fit your 


requirements. 


Parkersburg 
Is the First Name in Production Processing Equipment 


We are known by the equipment we keep. Parkersburg production processing 
equipment is the recognized leader in the field. ..a leadership gained through 
pioneering new designs and applications of equipment to meet any field problem. 
Operators everywhere buy Parkersburg with confidence because they know the 
superior performance that is built into each piece of equipment. If it is a 
Parkersburg, it is designed right and built right for leadership and enginecred 
to meet specific field conditions 


The Parkersburg neemaianive in your area will appreciate the opportunity 
to discuss specific equipment needs with you. 





EMULSION TREATERS. .. designed to cover a wide range of applications. Sofe 
and easy to operate. Equipped with unitized fuel gas contro! line and wind-proof 
burner control hood. Large free-water knockout capacity, adequate oil settling height. 
You get more specific separation of emulsion into clean oi! and water, greater 
maintenance of high gravity oil. 





AT PARKERSBURG, QUALITY AND SERVICE HAVE GONE HAND-IN-HAND FOR 60 YEARS! 


Parkersburc 
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3345 WINTHROP AVENUE FORT WORTH 16, TEXAS 


DIVISION OF PARKERSBURG: AETNA CORPORATION 





FLUID PRODUCTION IN BARRELS PER DAY 
10 2° 30 40. 50 & 80 6100 300, 400 500 


SUBSURFACE PUMP AL AOE MENT-OURVIES << |: 
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(389+ 216 = 605 BFPD) 


because it has proved tops 


RUN IN POSITION SET POSITION 
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Application of curves on semi-log paper 
to determine proper pump placement for 
Earl No. 6 well in the Marcotte pool of Rooks 


County, Kansas 


( alculat 

Beam load 
2 Rod stress 
; Peak torque 
After these operating conditions have 
ind picked, produc 
tion must be calculated, based on 100 


been considered 


percent pump efficiency 

Next, plot production on the graph 
ifter subtracting the amount of pro 
duction required to shift the curve 
From the last point plotted, a depth 
can be read by going to the coordinate 


TABLE 1. Production Data (Before 
Pump Change). 


number of joints of mud anchor re 
quired 

To allow corrosion inhibitor to pro 
tect the mud anchor, a seating nipple 
or working barrel should be placed 
above the top joint of the mud anchor 
and a perforated nipple should be 
placed on the bottom joint of the mud 
anchor 


placement depth of subdsurtac 
s actually taking advantage of the 
ductivity index of the well. It 


used on several high fluid 


vells in Kansas 


TABLE 3. Production Alteration (After 


Pump Change). 


Results of two wells are ta 


' 


fables 1, 2, and 3 


scale. To the depth add 200 ft for sub- 
mergence (or calculate the required 
submergence). The answer obtained 
is the subsurface 
depth. 


Field Applications 


pump placement This method for determining the 


Payout 


Only expense of relocating pumps 


Special Considerations 


A tubing support can be placed on TABLE 2. Production Data (After Pump Change). 
the tubing string at the pump place 
ment depth. If a mud anchor ts to be 
used, length of this assembly may be 
calculated by subtracting the pump 
placement depth from the well’s total 
depth and dividing by the average tub 


ing-joint length: the answer will be the 


Tamm sla-) 4-Jalilale Mot aal ial! 
Fotovait-laalial-lilelaMmeol Mm slacleleleiial> mm 4e)al 


LARKIN PACKER COMPANY, 1NC. Geen 
WAXAHACHIE 


TEXAS 


Y &€ eee oO F 2s Oo 2 
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The Author 

Owen Snow is district petroleum en 
gineer for Colorado Oil and Gas Corpo 
ration in Wichita, Kansas. He began his 
oil coreer as a roustabout for the old 
Sunday Oil Corporation, during sum 
mer, while attending the University of 
Oklahoma. He was graduated from OU 
in 1953 and joined Magnolia Petroleum 
Company in Alice, Texas, as a petroleum 
engineer. Later he accepted the position 
of district engineer with Champlin Re 
fining Company (subsidiary of The Chi 
cago Corporation) in Ellinwood, Kansas 
In thot position he supervised installo 
tion and operation of o successful Penn 
sylvania Conglomerate waterflood in 
Rooks County, Kansas. He resigned that 
post to join the staff of Colorado Oil and 
Gas Corporation as assistant to the dis 
trict petroleum engineer, recently rising 


to his present position 





the pulling unit cost. Payout for this ex 
pense is achieved quickly, as noted in 
Table 4. The payout period is based 
only on the increase in oil production 
resulting from replacing the pump 


TABLE 4. Pump Relocation Payout. 


it Pays to have an Elgeneer 
in your well logging picture Cable Rein Buoyancy 


Additional weight may become 
necessary to overcome fluid buoyancy 


His modern mobile laboratory, 
: and dynamic-reciprocating loads if a 
detailed crew direction, and complete r 
3 : cable rein is used to carry the rods. This 
og T ret ) i > ruar: ve a . : 

g interpretation are your guarantees factor should be kept in mind when ap 


of greatest accuracy and minimum rig plying this method to field applications 
time. Added value: Elgen’s lowest In an extremely high fluid level well 
where small casing sizes are involved, 
a cable rein forms a flexible connection 
° : and the rod weight must therefore ex- 
logging reports before final analysis for customers. Elgen’s condi the tmevency end Gresaioces- 


price schedules. 
The main Elgen laboratories, in Dallas, carefully check 


Dallas research engineers work constantly with highly procating loads so that the rods and 

trained and experienced field personnel to develop and im- plunger will drop their full stroke. More 

prove equipment. The newest in electronic and radio active weight, in the form of additional rods, 
may be necessary 

In one Kansas well, a pumping unit's 


sistent research. Equipment is adaptable to any needs for non-synchronous speed was 191% 


logging services are Elgen’s to offer because of this con- 


specific areas. strokes per min; however, at speeds 

So remember, there’s more in that familiar green truck greater than 17'2 strokes per min, the 
polished rod would be lifted from its 
seat on the reins, This situation was 
: ; ; x, : alleviated by adding a few more %-in 
Elgen in your well logging picture! rods in the well (making the total dry 
rod weight equal to 4100 Ib), thus at 
taining 19 strokes per min and causing 


the polished rod to drop properly 


Pump Relocation Pays 
If necessary well data can be ob- 
THE CORPORATION tained on high fluid producing wells 
2925 MERRELL ROAD / DALLAS, TEXAS and is put to use by the production en- 
Fleetwood 7-3958 gineer, recommending the relocation of 


one subsurface pump each month, then 

* for self-satisfaction, that person can 
Piitagry consider he is paying his own salary 
for the company x*** 


than meets the eye . . . the skilled crew, the engineer, the 


equipment engineered by experts! Your reasons to have 


Elgen offices are located in major oil areas . . . call or write 
today for complete information on Elgen well logging advantages. 
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VALVE ROD LOCK 


We 
NUTS Fxcluue ON 


D+B PUMPS 


eliminate expensive 


fishing jobs... 


No matter what your subsurface pumping 
problem, you will find a D +B precision-built 
pump will meet your needs. Superior perform- 
ance and proven design spell longer pump life 
and low maintenance. Prompt pump shop 
service is available when and where you need 
it from Continental-Emsco D+B Pump Shops 
and field men in all major producing areas. 





CON 








Serving the Oil and Gas Industries 


TINENTAL- EMSCO 


. Worldwide 








CONTINENTAL-EMSCO COMPANY 


A Division of The Youngstown Sheet and Tube Company 
Generel Offices DALLAS, TEXAS * Plants LOS ANGELES * HOUSTON * GARLAND, TEXAS 


Expert Division 45 Rockefeller Flore, New York NY 
Representatives in All Principal Oil Frelds of the World 





Gulf Oil Corporation Deveiops 
New Exploration Tool Called... 


Sound waves, translated into photographs of cross-sections 
of the earth, point way to better interpretations 


A new seismic recording system has 
been developed in which seismic sec 
tions, printed photographically in vari 
able-density form, simulate geologic 
cross-sections. It has been acknowl- 
edged as a triumph in translating sound 
into graphic form 

It takes the sound waves, sent under- 
ground by seismic prospectors to probe 
the position of rock strata, and photo- 
graphically transforms them into cross- 
section pictures of the underground 
area 

The result is the most detailed and 
accurate picture of the domes, faults, 
and other structural features present 
underground ever available from sur- 
face observation. Likeness of the photo- 
graphs to geologic drawings of known 
cross-sections is striking 

By giving prospectors the most com 
plete information so far obtainable for 
outlining likely locations for oil ac 
cumulations, the method promises to 
materially better the odds on finding 
oil in wildcat explorations and in lo 
cating profitable wells in existing fields 

It may also reopen some regions 
considered “exhausted,” and convert 
them into new petroleum resources 
This was borne out when the method 
recently accounted for two oil discov 
eries in a West Texas area previously 
prospected over without result 

Operationally, the method adds to 
the speed with which prospecting data 
can be utilized and frees skilled man- 
power from the time-consuming work 
required to interpret the former type of 
seismic record 

The development is described in a 
technical paper by E. M. Palmer, geo- 
physical engineer of Gulf Research & 
Development Company, as perfecting 
a 20-year research effort to “see under- 
ground” by aid of the seismograph 

How method was developed. This 
was achieved by improving and com- 
bining two seismic techniques called, 
respectively, “variable density record- 
ing” and “profile printing.” The former 


B- 106 


is a means for photographically record 
ing seismic sound; the latter is a method 
for interpreting the resulting photo 
graphs 

In seismic prospecting, small dyna 
mite charges send sound waves into the 
rock layers. Originally, the returning 
echoes vibrated a pen which traced 
wavy lines on a paper tape. From such 
records selected portions only (due 
to the time-consuming calculations in 
volved) were interprated Into Cross-sec- 
tion charts partially showing the depth, 
thickness, type and position of rock 
layers — but with large portions left 
blank 

In contrast, the 
technique, which Gulf improved under 
license from its inventor, makes every 


variable density 


recorded whisper usable in a complete 
finished cross-section photograph, in 
the following manner 

The sound waves, bouncing back 
trom the underground rock, activate 
tiny electric bulbs which glow with 
according to the 
strength. This 


varying intensity 


echo’s duration and 
changing pattern of brightness is re 
corded on moving 70 mm photographic 
film 

Twenty-four “tracks” of light are 
made lengthwise along each film strip, 
one for each of the 24 stations usually 
used for picking up the explosion 
echoes 

The “variable density” film strips 
were at first pasted side by side to give 
a continuous picture of an area pros 
pected over. Rock strata were out 
lined so clearly by varying impressions 
of light on the films that the paste-ups 
proved visually understandable with 
out translation into cross-section charts 

Such paste-ups were employed by 
the company with notable results in 
Canadian explorations 

The profile printer. Gulf researchers 
completed the system by their develop 
This ma- 
chine overcomes certain variations 


ment of the “profile printer.” 


which occur between the strips, due to 
differences in time, station locations 
and other inherent factors, when they 
are joined by hand 

Superseding the paste-up method 
the “printer” “variable 
density” strip so as to perfectly match 


adjusts each 


those from adjoining areas in time and 
space relationships. It then prints each 
strip in turn on a continuous photo 
graphic sheet, creating a wholly inte 
grated cross-section photograph 
Unlike the original hand-made seis 
mic charts, the photographic 
section reproduces the entire pattern 


CTOSS 


of the seismic echoes from a prospected 
area including all minor and major 
fluctuations 
cant facts which, until this develop 


This reveals many signifi 


ment, have been inaccessible to the 
prospector 

The difference between old and new 
systems can be compared to looking at 
a mountain mass at night when only 
major shapes stand out and at noon 
when every detail ts clearly delineated 

Much complicated equipment, from 
the “variable density” recorders, photo 
copiers, and instruments to synchro 
nize the various films for timing and 
other factors are required in the com 
plete system. Development of the me 
chanical devices took years of work and 
large financial expenditures 

Compact, detailed picture. The result 
to paraphrase Palmer’s paper, is a sys 
tem for presenting seismograph surveys 
which compresses the great mass of 
information obtained into a compact 
picture which nevertheless retains all 
details. On the other hand, it expands 
the usefulness of the data by display 
ing it in readily visual form 

Gulf is not the only company that 
has been working along these lines al 
though it believes its solution is consid 
erably in advance of others. In fact sev 
eral major oil companies and seismo 
graph contractors are interested in the 


device. ** * 
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Did wou Hiver Seea 
Double Hreaded Pumpsyr 


Th 4 falas 


as ia 


This unusual installation is operated 
by Low-Cost Utility Electric Power 


Pumping from different depths but through th 

these pumps can be operated simultaneously or : 
operated by AUTOMATICALLY CONTROLLED pus! 
power — ELECTRIC POWER 


While such installations are not common, it is standard pro 
cedure in most fields today to utilize Utility Electric Power 
because of the overall LOWER COST. greater ethcieneyv. and 


numerous spec ial benefits, 


For helpful counsel on how vou can benetit, call the Power I'm LCP — Low-Cost Power 


Engineer of your Utility Electric Service Company ON THE JOB — 24 HOURS DAILY 


PETROLEUM ELECTRIC POWER ASSOCIATION 


P °o BOX 2771 DALLAS TEXAS 
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This man knows why 


MISSION LINERS 
cut both piston and liner costs 


THIS MAN IS CHECKING both 
hardness and thickness of the 
ned area otf the bore o 

ron i Mission Sut 


Pump Liner. H 


slowls rized and 


Lhey we techniques 


vers Which start Lester liners made 


VIVE p tase s methods but found nothing 


s worn off and sotter metal ts i " | results like those obtained 
hardened Mission 


The graph af ¢/ ¢ shows that tr ni yf 

rdness and depth of hardness a me ‘ Liners 

vertectiy uniform throughout ¢ iy it sate! For the best in slush 
the lines nance specify MISSION 


if neventi order liners from vo 


is) niftormiuty | stores Yi will save money 


ind most na t ble when y« 


MILES SION 





y 


those ate WECO UNIONS 


It pays to ask for WECO by name at your supply store. For only then are 


you sure of getting the finest union made for perfect sealing and service. 


Only then do you get the benefits of WECO’S precision ball and cone seat 
that holds a positive, leak-proof seal. You get fast, easy make-up and 
break-out — without damage to seat or threads. You get a wing nut that 
can take hammering without distortion . . . heavier wall sections in the 


sub ends that can take the toughest treatment on hook-up after hook-up. 


Next time you get unions from your supply store—be sure to ask for 


WECO — and get the finest unions made. 


WELL EQUIPMENT MFG. CORP. 


HOUSTON, TEXAS 


——— —4— 





Division of CHIKSAN COMPANY a subsidiary of 
FOOD MACHINERY AND CHEMICAL CORPORATION 








For Possible Adoption 
to API Standards 


improved 
Ring Gasket 
For API Flanges 


internal pressures increase sealing effect; 
contact areas increased; 


more resistant to vibration 


New self sealing ring |c 


tagona AP a aastket 


and 
Gg ga 3 


R-9! GROOVE 


<WMODIFIED R-9! neron n Works Inc 
, proved ring 
over to the petroleum 
on a royalty-free, patent trec 
the standard API ring 
pated that it may be 
san API alternate 


ket. Improvements include 





greater 
bility under compression loads and 


creased seal dependability 


n 


In cross section, the new gasket 
ther than conventior tagon 
| rings and ts provided with se duced bolt 
ts on both inner and outer surta section to ¢ 
to be 3-to-1 
zroove, Design lo turther 
e made up, inte! gasket 


between the 


the 


— Ce ’ ilting connect 
—EE re I la Strength 
ee 1 rigidity. Even witl 
slightly thicker esign, standar 
‘ —_—_— . 
stud bolt length ts used 
Fig. 2. Development from API ring gas- 
ket to new gasket design progressed through Ring is Sideline Design 
many stages Each new cross section incorpo 


} w ring @ -t ly 
rated self-energizing seal principle. Major This new ng gasket actual 
task was finding final field des gn 


re 


sulted tor work in developing 15,000 
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s designed t tne 
veight of the flanges plus providing tor 
the exclusion of corrosive liquids and 

ses. Due to the close tolerances re 
quired and greater expense of almost 


three times that of the API ring, it was 
considered applicable only to high pres 
sure installations 

Resultant modification to present de 
sign provided a ring that gives equal 
seal reliability with lower cost and 
less need for high precision. Cost of 
mapufacturing this new ring is approxi 
mately equal to that of the API ring 





oe 
——— 
o— 
Fig 4. Bob Brooks, Cameron engineer, examines bolt stretch during high pressure test . 
o—-— flange connections . 
- 
a How It Works hicl ts both as a comy ¢ 
oe -—- -- The self sealing ring gasket ts turned ; ¢& 


PX with an outer tapered surtace diamet st ; : 
nal a) {lor ot | \ 





slightly larger than that of the API 1 
Fig. 3. “Self-Sealing™ ring gasket utilizes groove. During make up. this f 
the force of internal pressures to increase ‘h n of tt 
f rage he wall of the wove . 
sealing effect over the two broad surfaces on — » ( t 
ts outside diameter. Contact area with flange due to interference results in an in fror ‘ wnt ? . 
groove is ncreased tremendously to give bet alia coal tatiesem the wettaces, Fe he . 
ter sealing ettect and much greater ad 
| make up of bolts engages the inner s { Alanves 
carrying ability ' “U & 





ASK ABOUT OTIS’ NEW 


DRILL PIPE 
AND 


NIPPLE | 


FOR DRILLING OR WORKOVERS , 
OTIS/ Branches Throughout the Oil Country 





















yOULItly 
ADDS THE 
HOMCO-McCULLOUGH 


= CHEMICAL CUTTER 
TO ELECTRICAL 
WELL SERVICES 


Af > 


ARGE 
3° \ Sr 4 


> | HOUSTON OIL FIELD MATERIAL COMPANY xc ) 4 % 


ELECTRICAL WELL SERVICES 


HOMCO Export Offices 
Houston Oil Field Material Company, In ree HOMCO de Mex 
509 Madison Avenue 
New York City, New York 


apiitio 
cy he 


RESEARCH © ENGINEERING e DEVELOPING * MANUFACTURING 





troying the seal. Also, the Among the more interesun with the slips and hold fo 


th 
His 


of the inner seal gives add were those made to examine the effect Remove 


tional surface for compressional loads of compressional loads on ring gaskets 


| t} 


ind flange alignment \s an example, the following is an ex sembling the 


cerpt from a report on tests with a 12 quirements 

Tests on Self Sealing n., 3000-psi working pressure flang Results. 
Ring Gasket Tesi. In the flange groove, insta 

\ large number of tests have been ring gasket which be tested afte 
performed on the improved self sealing it has been smeared with drilling mud 
ring gasket to compare it with the API casing with the proper slips to 
as Well as other flange sealing methods in the top spool. Bolt up with the vere hand 
It has been found that bolt stresses car 3000 psi working pressure flang \ > sco 
be reduced trom to of that re to 1100-1200 ft Ib of torque on each 
quired by conventional gasket designs bolt. Pressure test the ring gasket 
with no detriment to its sealing capac 3000 psi. Remove pressure, wait 30 
ities minutes and apply 3000 Ib down force 
ide up W 
of the test 


PERFORMANCE PROVED 


THROUGHOUT THE INDUSTRY 





Ket 

the safety-ph 
sealing fe 

should be consider 
ment for the API 


ings should not b 


Major Advantage in Drilling 


Greatest advantage Ss Tound in « 


ng applications where vibrat 


is compressional loads 


eel 33 R Rotary Peusmrfat With the standard API ¢ 
pressional loads and some 
loads resulted in added def 


the ring gasket. Since the 


“a 
tions by compression load 


& SERIES H... High pressure pump for gathering line service 


Sizes 10 to 75 GPM pressures to 600 PSI 


ere not 


Due to the self 
SERIES F... Medium pressure pump for gathering lines or ger surface of th 


field storage applications. Sizes 1 to 300 ay 


found to have no 
GPM . pressures to 300 PSI 
iling ring. Se 


a SERIES 3600... For field storage transfer or truck transport ible from 
Sizes 40 to 300 GPM pressures to 100 PSI it this time 
to 10.000 
that sizes 
future to meet 


fications 


GEO. D. ROPER CORPORATION 
725 Blackhawk Park Avenue Acknowledgment 
Rockford, Illinois We are indebted to Cameron Iror 
Sales and Service in All Oil Field Areas Works. In for data and illustrations 
used in this engineering report. ® * * 
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Kilgore, Powell 
Picked as 1957 
PESA Leaders 


Grover Kilgore 


ts ipphiers \s 
Grover Kilgore 
Well Cementing 
Oklahoma, as ts 

WwW. T 
Com 


secretary 
e-elected to 
veal 

tof the supplier's o1 

{ fal \ nev Elhot president 

of Jones & Lau n Steel Corporation, 
supply divisio 

Chairmen ot th yur districts, also 

icting as directors of the group are 

Powell, tor ( cific district; M. I 

Montrose of ghes Tool Company 

for the Southwestern district; John G 

Staudt of Dowe Inc., for the Mid 

Continent and Rocky Mountain dis 

trict, and Paul Schert of Alten Foundry 

& Machine Works, Inc., tor the Eastern 


adustrict 


If your gas lift 
valves don’t have 
these 5 features, 
ask about the 


Otis 
al C 





Extra-large flow ports to assu! 
ample gas supply for 
lift efficiency. 
—————EE 

Check valve that seals posi- 
tively. Doesn't require velocity 
to close. 

—— 
No metal moving parts. This 
resilient sleeve is the valve. 
ment effects bubble-tight se: 
with small opening and closing 
differential. Same valves can be 
used for continuous or inter 
mittent flow — without pulling 
tubing to change valves. 


~~ 




















Only two forces operate the 
valve: Chamber pressure within 
the valve and casing pressure 
outside the valve. Valve is com 
pletely balanced . . . controlled 
at the surface ... regardless of 
tubing pressure. 


Ce Ee a ee 


Concentric with tubing... easy 
to run and pull...no offsets, no 
unusual shapes. Available in 
444° x 144" to242”x 4” sizes. 


SN er oe 


For details and illustrated 
literature, contact Otis Gas 
Lift Division, 2402 Broad 
Street, Houston 


\S Valves 


OTIS PRESSURE CONTROL, INC. 





Logging Through A Switchboard! 


Throughout the years, Schlumberger has 
maintained leadership in the development of 


better oil-finding tools. 


Recent notable developments include— 
The Combination-Induction Electrical Log 
The Formation Tester 

The Capsule-Jet 
These services . which are helping you 
find oil today . . . were the switchboard 
experiments of yesterday. 

You cannot lower an idea into a well— 
it's a long way from original ideas for im- 
proved logging methods to practical field 
applications. 

The carrying out of a concept means the 
design of an instrument that will withstand 


the shocks, pressures, and temperatures 





encountered in a bore hole . . . and still 


deliver precise information. 


To aid in this work, engineers at the 
Schlumberger plant in Houston conduct 
simulated field tests from their laboratory 
benches. Each laboratory is wired to a com- 
mon test well with standard logging cable. 
A “flick of the switch” in a distribution 
center connects the logging instrument in the 
well with the surface recording equipment 
in the laboratory. This “logging through a 
switchboard” illustrates the progressive engi- 


neering practices utilized at Schlumberger. 


SCHLUMBERGER 


Well Surveying Corporation 








SCHLUMBERGER . . . Engineering for Better Service 











PROOF - -: 


In Berea Sandstone 
Hard Formation 


--NOT CEMENT 





Berea Sandstone Core confined in 4%" drill pipe by 
%"' Hydromite and %” mild steel head-plate 


@ Teal Report 
While PGAC’s Dyna-Jet tests in very 
hard Berea Sandstone (NOT cement!) 


did increase penetration depths, these 
*TRADEMARK of Jet Research Center, Inc., for its new jet are Dyna-Jet’s more important contribu- 
charge developed in cooperation with Stanford Research tions to increased production flow for 
Institute. operators... 


Performance will depend entirely on 
YOUR SERVICE COMPANY. So... mieten tae te 05% 
age ole reas — | % 


--ahwayA call 0000 INCREASED 
PERFORATING GUNS ATLAS CORPORATION 


Entrance Hole Areas — 
INCREASED 106% 





PGAC-875 









Houston, Texas Telephone REpublic 4-1651 
General Offices and Main Plant: 7730 Scott Street — Sales Office: Melrose Building 
CALL FOR PROMPT SERVICE— ALWAYS READY TO SERVE YOU 
TEXAS: Abilene — Alice — Beaumont — Bowie — Colorado City — Corpus Christi — Dallas — Fort Worth — Gainesville 
Graham — Houston — Longview — Midland — Odessa — Pampa — Victoria — Wichita Falls 
SERVICES oO OKLAHOMA: Ardmore — Healdton — Oklahoma City — Pauls Valley — Pawhuska — Perry — Tulso 


LOUISIANA: Houma — Lafayette — Lake Charles. KANSAS: Great Bend — Harper — Liberal. NEW MEXICO: Hobbs 


AFFILIATE COMPANIES: CANADA ~ Perforating Guns of Canada, Ltd.; Edmonton, Alberta 
GERMANY - Atlas Deutsch- Amerikanische Olfelddienst G. m. b. H.; Kiel VENEZUELA — Servicios Tecnicos Atlas, C.A., Caracas 








Laboratory Drilling of 
Gulf Coast Shales Shows... 


How Mud Properties 
Affect Drilling Rate 


R. A. Cunningham, Oil added to a lime base mud reduces bit balling and 


increases drilling rate in this tough and gummy formation. 


W. C. Goins, Jr.. Reduced fluid loss resulted in reduced drilling rates 


ly pc 
It is different oe 


Advantage of laboratory drilling. \ 


tine f 


7 


Drilling test hookup. D 


I 
LD) 


ences 7 " cd | hert 
ind Van Dyk d Perkin 

What affects drilling rate? Neglect 
ng all prob! . eth . ‘ 


Y J 


| ' 
ls erocities as fi 
FIG. |. Drilling chamber of high-pressure 
Jrilling equipment 


Sc nave Ddeen attained 


Shale cores used. Co 
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dohnston test 
and be sure ! 


Maybe you have been in this fellow’s shoes. 
Two highly dependable sources of formation data present 
conflicting views as to the possible productivity of a 
formation. It doesn’t happen often, but when it does happen 
the operator is on the spot. 
What to do? The obvious answer is a Johnston Test. 
Not just any drill stem test . . . a Johnston Test. 
For by no other means, short of a permanent completion, can 
the operator be absolutely sure that the formation in question 
is carrying oil in commercial quantity, or water. 
A Johnston Test costs no more than an ordinary drill stem test, 
yet it is the most accurate of all. The famous 
Tension Type Spring in the Johnston Tester is so sensitive 
it faithfully records formation pressure changes of as little as 
5/100 of 1 per cent! And since the time and temperature 
elements are so important in the precise calculation of 
formation pressures, a sturdy chronometer and dependable 
thermometer are built into the Johnston Tester. 
There’s no guesswork . . . no approximation. 


JOHNSTON TESTERS 


HOUSTON, TEXAS 
LOS ANGELES, CALIF. *« CALGARY, CAN 


A Subsidiary of Schlumberger Well Surveying Corporation 


THERE'S A DIFFERENCE IN DRILL STEM TESTING AND JOH? 





TABLE 1 — Test No. 
” Muds Used for Rate of 
t of Oil Content on Rate of 


TABLE 2— Test No. 2 


FIG. 2. Microbit used 


+ ; r jiamet 


4 


1, wrapped 
fucite tudes as 
ken to prevent drying. Beca 
tail” spalling, outside of the cor TABLE 3—Test No. 3 
egular in shape. In order f Muds Used for Rate of P 
ition during drill Effect of Fluid Loss of P 
in easily mounted spec 
' j 


ere pl ICL 


waxed ¢ irdboard con 
in cement or plaste! 
,core piece was then cut into 
n. lengths and sealed in cans unt 


Irilled 


Drilling fluids used. Drilling fluids used 
tor these tests were conventional lime 
muds. In order to reduce the number! 
ble vhich could have 
penetration s are listed in T 
lesting procedure. 


j 


Core Description were subiect 
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-ONFINING PRESSURE 
000 2000 3000 5000 PS 


























] 
ea i 
0 15 20 - 


5 ‘ 
PERCENT OIL IN LIME BASE MUD a 
Pp ‘ L Ih ME BASE mw 


FIG. 3. Drilling rate vs percent oil under following FIG. 4. Drilling rate vs percent oil in a Miocene shale 
conditions: jets, 215 ft/sec; 250 |b bit weight; 50 rpm from Louisiana. Bit was I!'/4-in., 2-cone jet, with 500 Ib 
Vicksburg shale from Pierce Junction field, Texas. Each weight and 50 rpm. Hydrostatic pressure was 5000 psi. Each 
point is an average of 6 tests point is average of 16 tests 
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HOW MANY TESTS 
to get effective, economical dehydration? 


to pipeline standards ; 


Aquaness men are as tough 
problem, as you would be if 


They not only investigate which of 





blends will break your emulsion be 


minimum amount that will produce est BS&W conte! 


Aquaness thoroughness pays dividends for you the 
Aquaness representative today for a 


on your lease 


v rite 
Produ 


Might: Bo 
ATLAS POWDER COMPANY 
2005 Quitman Street, Houston 26, Texas 


HOUSTON, TEXAS 
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g) pressure was used for two 


reasons |) Pressure placed the rock 
in a condition more nearly like down 
hole conditions than testing under at 
mospheric conditions, and (2) the com 
ing effect of pressure produced 
stronger and more uniform material 
While this confining pressure was main 
tained, drilling proceeded and drilling 
ate was determined as function 
mud properties 
Effects of pressure on physica 
erties and drilling rates of different 
rocks have been shown in previous in 
Vestigations Jacketed rock cvlinders 
exhit in increase in compressive 
th confining pressure as 
Adams,” Handlin Bred 
ind others. Unjacketed but 
mpermeable core samples dem 
e a decrease in drilling rate with 
! confining pressure under lab 


lling conditions.® In gener 





RATE 


N DRILLING 


” 
< 
x 


ENT IN 


PE 











FIG. 5. Increase in drilling rate vs oj! concentration 
while drilling two different types of shale. Curve A is for 


a Vicksburg shale: Curve B is for a Miocene shale 





DRILLING RATE 
b 











14 


FIG. 7. Effect of oil on jet force and drilling rate for 1 Miocene 
shale. Each point is average of 16 tests. Mud weight: 13.4 |lb/gal 
5/64-in. diameter jets; bit weight, 500 lb and 50 rpm; hydrostatic 
pressure, 5000 psi 
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TABLE 4 


Composition of Mud Used for Rate of Penet 


Lov 





746 











< 


HYDRAU HORSE POWER 

G.6. Drilling rate and hydraulic horsepower are materially 

mproved by the use of oil in a lime base mud. These tests were made 

on a Miocene shale with 5 /64-in. jets, a 13.4 |b gal mud, a bit weight 

of 500 Ib and bit speed of 50 rpm. Hydrostatic pressure was 5000 p 
ach point is average of 16 tests 


« 














WATER LOSS (CC 


FIG. 8. Effect of water loss on drilling rates when drilling 
ilcox shale with a |! 2-in. bit in a lime base mud. Bit weight: 750 Ib 
speed: 50 rpm. Each point is average of 24 tests 
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THE Trp 
ILE 
mT OUTS ry OUTED MAST 


D 


MECHANICALLY RAISED . .- - 


SINGLE TRAILER MOUNTED MASTS 


DUAL TRAILER MOUNTED MASTS 








ling rate 1s propor requires two considerations 


sampling. One, samples must be taken 


tor propel 


in soft shales than 
tions, throughout a section to be representa 
of tests were tive of the section. Two, enough tests 


at each condition mu 


resent series 
S00. 1000 st be made so that 


th pressure of 0, L 


00 and 5000 psig only to be a Statistical the 


‘ 
he test variables reacted the same 

nder different pressures. Scatter was 

Iting i 6 : They were designed 


ld 


) \ Ula Ct 


excessive at 0 and 500 psig resu i 
Results obtain 


data of little value 
with L000 2000. 3000 and SOOO ’ s imples trom pol 


' nt 


that each test cond 


out the tota 


showed that pressure only shifted 
Bit weig 


ite Curve down with inc! 
ng pressure. Tests were then 
use only 3000 and S000 psig 
only SOOM) ps 


’ 


lest ng formation cores of 


NOBODY... 
BUT NOBODY 


i 


makes a completely 


CSS 


ee 


wel 


alloy-steel 
& 
_.... drills up to 4 
times more 
footage-with 


fewer fishing 
jobs 


For Cable 
§ Tool data 
1 
and cata- 
! 


SPANG & COMPANY 


DEPT. 0-7 ° BUTLER, PENNSYLVANIA 


For over 60 years Manufacturers of Spang Weldiess Jars and a Complete Line of Cable 
System Drilling and Fishing Tools for Oil and Gas Wells, Prospect Drilling and Shot Blast Holes. 


FURTHER INFORMATION ON 


B- 1 26 PRODUCTS, SEE READER SERVICE CARD 


Results of Drilling Tests 
1. Variation in oil content. S 


9. Condition of filter 


~ b e om 
e base u 


ng relative 


with a 


FIG. 10. Lime base mud with 25 percent 
oil removes considerably more shale as ind 
cated by the filter after drilling 9 tests 
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Effect of hydraulic 


horse power 


Calculation of Ro and M 


WUUL-DRESSED. MEDIUM -PRESSURE 
Wells are weaung 


the compact “Tee 


AVAILABLE THROUGH ALL SUPPLY STORES 


PETROLEUM ENGINEER, May 


is equipped with 


HERCULES Duplex Stuffing Box and 


Base Type 
HERCULES “Type SO 


Head is equipped with 


head packing a 
making this a 


ninaea siips 


hook-up, featuring safety 


of parts 


rranaement 


Tubing Head. The Tu 
HERCULES original 


over 
“ 
anda self-atigning 


simple yet complete 


with simplicity and min 


A | 


‘ 


HERCULES TOOL ; 


“MANUFACTURERS OF OIL FIELD EQUIPMENT 
GENERAL OFFICES AND PLANT 


Export Representative: Oi! Field Equipment Co., Inc tH 


) 


CMM PANY 
TULSA, OKLAHOMA 


30 Church Street 
New York 7, N.Y 
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hen this happens to your drill 
pipe...be glad you're using 
Field Replaceable REED Super 
Shrink-Grip Tool Joints! 


Notch Fatigue (Slip \ Corrosion Fatigue | 


Crooked Pipe- k p “Necked Down” Pipe | Worn Pipe | 


p 
( woked 





Most operators have to retire some drill pipe with each well drilled... 


any cul thetr loss tn half by using 


Reed Super Shri 
‘ ‘ ‘ 


right for vou ric re cardl ss of location 


REED ROLLER BIT COMPANY . 3 HOUSTON 1, TEXAS 


Write or wire for complete information or hove your Reed mon explain the economical and engineering advantages of Reed Tool Joints 





' +} +} +} +) | 
Cs s c ( ss 


3. Effect of emulsifiers. | 


| 


Variation of fluid loss properties. 


Oss properties 


1OSS Varies 


Bottom hole 


\W 


Gummy shale paste 

















|. Kneaded shale in bottom of h 
ng severe bit balling Fluid enters crack 
becomes kneaded unt water auses it 

me a paste, shown as area B. Paste 

nt srea C. Shale becomes 

n area A. Microbit and cuttings 
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cemented to 
removed Fig 
‘re sizable cut 


In all tests 


“we 
tings which came through undamaged 
e formation 
ground to powder to cause the forming 
Of a paste W th its resulting effects 

Additional balling tests. Balling that 
additional 


However, enough of th was 


the subiect of 


occurred was 


studies. One simple test consisted of 


rrinding a sha mple into a powder 
but 


shale not 


irticies § 


There was water in the 
enoug tuck to 
Was 


powder 


gether water 


idded, Immed \ ile 
make 


ibsor bed 


, 
sticky, gumm 
did not break te very well 


th S 


continue to 


ff Dawson Jr 


John Eenink 


that var 


ies from a Sst 


This paste (or 


mass 
nd H 


, 
Tool Company 


to StICKY paste 


kneaded mass) is shown by the area B 
In some extreme cases this paste may 
around the bit References 


but the paste was always Ww 


extrude up 


is seen by € 
present in the tests “Eff 

Presence of the sticky ma N 
lling fluid 


depends on the formation, drill 


jet action. In some cases jets can 


r] | , . aie ' 
nearly all of it. One early mode 
portion of th 


remove 


, - 
et microbpit left a s 


in the center of the hole bottom as 


Acknowledgment 
The 


wish to thank 


t Gulf O1 
nd Hughes Tool Com 


Gulf Oil Corporati 


H 
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APPENDIN 


, rms of 


il per min; a 


NY per gal (4) becomes 


(y g 


J 


AC \ 12031 


tuting (5) into (1) then 


Ay 


P? AC 
] 5 64 F 
\ OO9SS88 in 


HHP 


In these tests 
13.4 


Ib per gal 


assume ( OS 


omes the mass 
the bottom 
id on the bottom its FT 
I al to the hole bottom 


then 


Lettin 
8) 
M, ~ 


Substituting (3) into (7) and neglect 


2ZaC p 
OOVSRR 


x 
then F 3P 
pressure, ps 
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_ 
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HIS DEEP HARD-TO-PUMP WELLS 
ARE EQUIPPED WITH 


oilmaster 


unit barrel pumps 











FIG Packaged automatic production 
system undergoing co te field testing under 


e+ | ron tion  Oklahom + 
acrua ease o $a \/t 4 y 


From Wellhead to Pipeline... 





Automatic 


Packaged Lease 


System Controls Production 


Included in this fully Two Primary Classifications tutomaticalls 
automatic program are: 
Wellhead shut-in control = mary classifications: (1) 
Well test coiret erage berpdrepe far 
Well flow control ind ) phar 
Tank switching wears eo 
Custody transfer 
Fluid metering 


Lease safety controls 


The new lease automation compo full or Deing runt ine pipe 
nent systems fall generally into two pri- rhe gager components. |r 
th Basanti 


\f the fo 


Phantom f the system, the fi \ 


, } ‘ 
a) pn intom 


transfer into the pipeline 


Pumper components. This phase of 
the new system provides 

1. Automatic wellhead controls 
which program production to meet 


state regulations requiring wells to be 


Fy LL lease automation from wellhead 
to pipeline is now available in a pack- 
iged system that includes fully auto- 
matic wellhead shut-in control, well 
test control, well flow control, tank 
switching, custody transfer, fluid meter- 
ing and lease safety controls. The pack 
aged automation program offers greater 
iccuracy, elimination of routine man- 
ual procedures on the lease site, greater 
efficiency in all phases of lease opera- 
tion and substantial savings on operat- 
ing expenses. 

his new packaged lease automatic 
control system was dev eloped by Black, 
Sivalls and Bryson, Inc. and exten- 
sively tested under field conditions at 
the company’s research and develop- 
ment facilities at Oklahoma City 


B-134 


shut in when the allowable production 
has been reached lso, new safety 
shut-in devices operate at any time if an 
unsafe condition develops 

2. Automatic well testing equip 
ment which automatically switches 
wells from production to testing and 
records data. On completion of test, the 
well is automatically placed back into 
production and another well put on 
test. Separator, treater and well testing 
unit are shut down automatically if 
high pressure or high or low liquid 
levels develop in the equipment or if 
treating equipment does not function 
properly 
3. Tank battery control equipment 
which automatically fills all tanks to 
capacity in a pre-set sequence and 


How Components Function 


For the wellhead, controls now 


gram production to meet state require 
ments. They automatically shut the \ 
in when the allowable produ 

been reached. In 


safety shut-in devices which operat 


iddition there 
whenever an unsafe condition develops 
For well testing, 


signed which automatical 


a unit has been de 
ly switches 
wells from the production system into 
a test system for a pre-set time of test 
ing. On completion of the test, the wel 
1S placed back into the product on sys 
tem and another well is put on test 
Ihe production separator and treater 
as well as the well testing unit are com 
plete with controls which shut down 
the lease if high pressure or high o1 
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CHANDELEUR 
SOUND 


q 


PACKAGED GAS COMPRESSORS 
FEEDING ‘THE MUSKRAT LINE’ 


From the South Pass area of the Mississipp 
Delta west for almost 400 miles to 

Crowley, La., the Muskrat Line lies 
bays, and marshes. Eighty per cent of 
the line lies underwater! To boost the p 
of gathering | f 


lines feeding into it, five majo 
have turned to Southwest Packaged Ga 
Compressor Plants. These Southwest unit 
be installed in any location to a 

any compressing job. These balanced unit 
be mounted on piling, concrete platform 
barges, or wherever necessary for most 


economical installation and operation 


Southwest plants are saving ¢ 
thousands of dollars in the ruggec 
swamp country of South 
low installation and | 
costs. Available 

265 hp to 66! 


FOR GAS LIFT, GAS BOOSTER, PRESSURE i 
MAINTENANCE AND SIMILAR PROJECTS y | Ay DU STRI ES, INC, 


Post Office Box 7773, Houston 7, Texas 





4 


t er 
prope 


How the System Works 
Automatic wellhead controls. A 


Custody transfer. 


nr 


Field tested. Lo 


Typical producing lease 


ana *+ na € 
3 wing w 
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why this valve should be replaced with an 
VALVE... 


This valve could easily be out on your lease right 
now. No matter where it is, this valve is a 
troublemaker and should be replaced — with 
an Orbit valve! 
Orbit production valves have features that elimi- 
nate so much of the valve trouble ordinarily 
encountered. They are easy to operate and 
shut off. Stem packing is plastic with Teflon 
base, highly resistant to all liquids normally 
handled in the production of oil and gas 
Trouble-free performance and low maintenance 
explains why so many men in the field always 
ask for Orbit valves 
You can get Orbit production valves any time 
from your favorite supply store or well head 


manufacturer 


ORBIT 
VALVES 


ORBIT VALVE COMPANY 
Rox ) LU 5.1277. TWX T 25 Tulea Nklahoma 
WAREHOUSES Houston Texas 807 ve sco, CApit 86623, TWX + Odessa 


] x 
< \ 


TWX A TEX 804 Casper 
7, TWX CF 4. Long Beach, California 
Edmonton, Alberta, Canada, 7 sth 


Texas 
Wyoming, 24 
CANADIAN REPRESENTATIV 


EXPORT REPRESENTATIVE: New 
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flow control involves automatic pro 
gramming at a central head This 

done by positioning 3-way, 3-positio 
header valves to route the flow f1 


t ef ' 
to test or s 


pressure flow 
wellhead pressurt 
svsitem Ul 
automal 


ne 


c 


| 
nam # 
— oi. 


— “ 

- pt 
eS ees. 
irl ees 


FIG. 3. Lease automatic custody transfer 
of oil into the pipeline is accomplished by \ i 


this system which measures oil and quantity W 


ell test control. 


and quality and automatically transfers it to 


the pipeline 


FIG. 4. Automatic metering of 
oi! into the pipeline starts at the 


at left in this schematic flow diagram 


PHANTO-GAGER ELECTRICAL 
CONTROL PANEL 





TO TREATING 
SYSTEM 


LEGEND VR—Temp. Comp. Volume AS—Air Supply Unit (Opt 
LD—Level Detector Recorder & Printer P—Pump 

V—Valve (Pneumatic TR—Temperature Recorder W—Weir 

CV—Check Valve PR—Pressure Recorder C—Overflow Chomber 
M—BS&W Monitor (Optional PS—Power Supply Unit OSV—Oil Seal Valve 
S—Sampler Optional PGC —Phanto-Gager Controller 
G-1—Ground Level Gauge 
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B 4 Whi. 
FOR A 
QOOD 


CEMENT 


| j 
UdGesS 


CEUTA 


Tank switching. | 


wil ie Ti c ‘ 


AS 





ments ur gin content exces Movement of Casing... 


How it works. | 
B \\ 


ug valve \ nc 


equals { met } la Ontinuous unt the BSAW content of 
overflows \ ind fil I tag sdjustable). In addit Ta) 
ae —— a SE ae ee pense Well Completion Specialists 
1 D-4 whict ) ily call { ' an . ' time 

“opr acl Ode teil GULF COAST WEST COAST 

ww 4 i al iS « mS A ‘ oil : 

pay a 1 af tin li \ ad oe - : eH Box 5266 Box 3751, Terminal Annex 
to settle | ee of time (adjust —- os Houston 12, Texas Los Angeles 54, California 


scape of any BSAW content eee ee a 
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* 
Tips 
| A as 
Zack Taylor (right) and 
Toolpusher Jim Wilkson 
discuss the MUDWONDER 


on the standpipe of the 
Falcon-Seaboard Rig No. 9. 


on Mud Valves for Toolpushers . . 


= 


Mud Valve Economy, Easy Operation 
Found In Rockwell-Built MUDWONDER 


by Zack Taylor, Division Manager 


Falcon-Seaboard Drilling Company, Denver, Colorado 


ea —_ Fasy operation 
Have you 


mud valves that would give you thes¢ 


searched in vain for 
benefits? We did until our experience 
with Rockwell-Built Mudwonders 
Now, we | 


use them 
mudlines tanks, 


on standpipe Ss, 


mud blowout pre- 


MUDWONDER cut-away view shows the 
double thread construction, separated stain- 
less stem and hard chromed gate with “T’ 
slot connection and the one-piece seat insert 
with the buna-N molded integrally over the 
steel wear rings 


just lon 


INEXpensive It means free 


] 


| 
a 


ym from downtime and costly main 


tenance, too. Mu onder valves giv 
us yur type mommy. We can 
inspect the inside I Mudwonde 
change the t if necessary 


and be ready for operation again 


while the crew makes a connection 


We never need a cheater or h 
a Mudwonde? 


longer a 


im 


mer on valve. Easy op 


I 


eration is no roughneck’s 


dream. It’s real and at extreme 
differential pressures, too 

We can re¢ \Viudwonder to 
any toolpusher having 
Mudwonder 


in 2”, 3”, and 4” 


ommend 
mud valve 


trouble. valves are built 
sizes with screwed 
or flanged ends for 2000 psi WP (4000 
psi test) and 3000 psi WP (6000 psi 
test). 

See your favorite oil field supply 
store for complete information, or 
write Edward Valves, Inc., East Chi- 


cago, Indiana. VERTISI 


Topeka 

Sohio Petroleum ( 
City: Ross Bolton, ¢ é 
tion, Tulsa and L. E. Fit: 


lips Petroleum Company 


ompan\ 


THE PETROLEUM ENGINEER, May 


Mid-Continent API 
Names E. E. Young 
As President 


1957 





WORKMANSHIP BUILDS 
STRONG USER PREFERENCE 


Bronze alloy castings precision machined assure dependable carburetion 


Everybody appreciates quality. In LP-G 
portant. Ensign vaporizers built of bi 


= ' : 
but are practically corrosive resistant and outlast « 


After machining, Ensign bronze castings “HOLD THEIR SH Ml E 
listortic PaaS screws etc. thereby eliminating gasket wat 
eis que out it costs more to p! duce an Ensign \ por 
roar stat © Or E the r of bronze alloy, vet the selling price juent 
“scracwnegeanipetid-attd thousands at a time for distribution all over th 


Examine an Ensign product — compare it in any way. It looks lik: 


it is quality! Insist on Ensign — accept nothing less! 


CARBURETOR COMPANY 


1551 EAST ORANGETHORPE AVENUE e¢ FULLERTON, CALIFORNIA 
BRANCH FACTORY, 2330 WEST 58th STREET, CHICAGO 36, ILLINOIS 
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EXPLORATION ACTIVITIES 





BARBADOS 

*% Gulf Oil Corporation has disclosed 
that it has suspended drilling operations 
on this West Indies island. Company 
indicated that drilling was stopped be 
cause of mechanical difficulties caused 
by a high pressure gas area. A company 
official said that the stoppage was not 
permanent and exploration may be re 
sumed. No date for the resumption has 
been set, however. Gulf has conducted 
exploratory work on the island for 
seven years, finding only gas and con 


densate 


TEXAS 

*® A wet gas discovery has been re 
corded in the upper Texas Gulf Coastal 
area vy Pan American Petroleum Cor 
poration. The find is the No. 1 Gray 
burg Timber Company in south Lib 
erty County over a mile southeast of 
the Hull dome area. Well gaged 3,160,- 
OOO ft of gas daily through a 44-in 
choke plus an ungaged amount of con- 
densate. Flow was from perforations 
at SO55-64 ft 

*® A sixth pay level in the Tompkins 
multipay field of Stonewall County 
West-Central Texas, has been estab- 
lished by Sun Oil Company. Sixth con 
secutive zone was found at the No. 4-A 
Martin, On a test of the Caddo lime 
from perforations at 5473-76 ft and 
5481-90 ft, it swabbed 47 bbl of oil 
und 55 bbl of water on a 12 hour test 
Operators plan a dual testing of the El- 
lenburger lime from 5833-69 ft and 


~ 


5908-32 ft; if successful, it will be the 
third producer from that zone in the 
multipay pool. Other zones that have 
indicated commercial production are 
the Canyon sand, Strawn sand, Missis- 


sippi chert and Cambrian sand 

% Largest producing well for the Ana- 
darko Basin of northwestern Texas has 
been established at the Shamrock Oil 
and Gas Corporation No. 1-B Steele, in 
50-45 H&TC Survey. Wildcat flowed 
tor three hours to receive a calcu 
lated 24-hour potential of 2176 bbl per 
day. Discovery is 10 miles north of 
Spearman, in Hansford County. Oil 
came from the Atoka sand that was 
tested through perforations at 6667-83 
t. The producer lies between two dry 


I 
holes 


DENMARK 

*® Drilling for oil in Denmark will start 
again soon on a larger scale than be 
tore, the Copenhagen office of Stand- 
ard Oil Company (New Jersey) has 
announced. The announcement fol 
lowed negotiations with the Danish 
government tor the rights, formerly 
held by Gulf Oil Corporatior 


VENEZUELA 
*® Venezuelan 
has announced successful completion 
of an additional exploratory well on its 


> 


92,600 acres Aguasay Block in the State 


Petroleum Company 
; 


of Monagas n Eastern Venezuela. New 
well, considered a Sigaificant discovery 
and adding materially to the prospects 
of the area, is the Aguasay No. 4. It is 
located five miles west of the No. 3 dis 
covery well completed last October. It 
was completed from two 

sands at depths of 13,200 and 13,400 ft 
tor a combined initial production 
1613 bbl a day of 

An aggressive dI 
already underway 


report 


Offshore drilling barge, towed to the site from Texas, is located a half mile off Pointe-a- 
Pierre, which is 12 miles from Brighton, Trinidad. It is being operated by a subsidiary of McColl 
Frontenac Oil Company Limited of Canada, a subsidiary of The Texas Company 
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— Courtesy Texaco 
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SAUDI ARABIA 

% Discovery of oil 

well, drilled 12 mile 
he northernmost 

mile-long Ghawar field 

has been announced 


American Oil Comy 


Dammam fiel 

cently proved 

sanivah field. The new 
Ain Dar V ll No. 56 
proximately 5 
Dhahran \ 


LOUISIANA 
*% Unio 


completed Louisiana 


gas distillate well, which 


I the productive limits of the I 
Oak field by nearly a mile to the 
[he well, drilled to a depth of 
nitial producti 
oe 
4 


, 


of gas and | 


rude 


ilcasieu Parish, W W 
has recorded a new oil pay two miles 
northeast of the Perkins field. Discov 

well is the No, | Walker-Corbello 
7w. It flowed 100 bbl of 
densate per day with 3,000,000 c 
gas per day through 9/64-in 
11974 


trom 11,274-83 ft 


%& New pay zone for the Palmetto 
Bayou field of Terrebonne Parish has 
been found in Humble Oil & Refining 
Company's No. 3-W LL&E Company 


well, 1-19s-12e. New pay Is at 12,620 
>? 


23 ft, yielding 504 bbl of oil per day 


through 8/64-in. choke 
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ARKANSAS 
*% A wildcat 


treme northeast 
the Grant Gall 


has been given the company to! 


Permit 


No 


n Clay County, 
AanSas Missouri 


Sul 


4 seological 
] 


siderable leasing 


bordet 


KANSAS 
*%* Al 
sandstone test 
heen staked by 


pany The 


© 


ae 
c 


well 


ern part 


| Calloway, 


s planned in the ex 
of the state by 


itin Drilling Company 


SW SW SW e. 
far from the Ar 
The Missou 


repor ted 


L9n-S 
not 
line 
vey has 


con 


in counties 


+ 


t IS spotted cente! 


ocated on the Cuties 
re Norcat 


lO miles 


west of Norton 
SW SW NI 


les northwest of near 


sec 


Ss.) m 


GEORGIA 


Another 


. S 


Company 


insing-Kansas (¢ 


or Nort 
Cities Sers 


INR(M)-ft test 


* The clutches used in 
ROCKFORD POWER 
TAKE-OFFS are care- 
fully balanced to pre- 
vent centrifugal force 
from affecting efficient 
operation. A special 
machine checks the 
balance of each clutch 


TTT Tee ae Te Te x within extremely close 


limits, before it passes 


final inspection. 
ROCKFORD Clutch Division BORG-WARNER 


1303 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales Wabast 


Borg-Warner International 6 So 


SE NW 


Small 
Spring Loaded 


Heovy Duty 
Spring Loaded 


42 


Oil or Dry 
Multiple Disc 


— BALANCED 
ACCURATELY 


Heavy Duty 
Over Center 


Send for This 
Handy Bulletin 
Shows typ- 
ical instal- 
lations of 
ROCKFORD 
CLUTCHES and POWER 
TAKE-OFFS. Contains 


diagrams of unique 


Take-Offs 


applications. Furnishes 
capacity tables, 
dimensions and 
complete spec- 
ifications. 


Reducers 


E800C068 
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PENNSYLVANIA 
*% One of the n 


wells in the 


1OST PTO 


Pent S\ 


KENTUCKY 
* |.0O. Nut 
B 


A\ 


ILLINOIS 
* Will 


mson 


me 
minutes 

Both flows v 
ited that th 


fr 


alic 


t34 
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NEW MEXICO 
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I 
CANADA 
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competition "242s, 
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Are you ready for a triple completion? Brown is and has 
triple completion equipment proved in the field. With Brown 
equipment you can produce from three zones in one well 
and independently run and independently retrieve three oS 
tubing strings. All three packers are retrievable. The casing F 
annulus is packed off from high pressures and corrosive 

well effluents. Any one of the three zones can be swabbed 

treated or pumped without interfering with production from 

the other zones 

lf you are interested in triple completions, let a Brown 





i= engineer tell you about this new Brown equipment 
rey 
a(}t BROWN OIL TOOLS, INC. 
8490 KATY RD. ° HOUSTON, TEXAS 
Brown 
Service TEXAS: Corpus Christi, Kilgore, Snyder, Victoria, Wichita Falls. OKLAHOMA: Ardmore, Oklahoma City. LOUISIANA: Harvey, Houma, 


Locations | lake Charles, Monroe, New Iberia, New Orleans, Shreveport. 


1 F you S7aveta&a PAE EH EB PROBLEM = BR OW N Cc AN 4H € 8b P 















DIAMONDS 
GO TO SEA 


rmed depart 


Ottshore operat 


} 
mportant tO vou, thre 


Ottshe Dhis department prov 


the rigl iamond equipment, matched to 
the operator's needs, when and where 
required I he vreater core recovery ol 
diamond bits plus their time-saving penetratic 
rates are more reasons why it makes good 


sense to consult the Christensen engineer 


reg irding vour Ottshore problems 


; 
Caediadiy 


o* 
” \)-/ OS, 
1937 SOUTH 2nd WEST SALT LAKE CITY 10. UTAH 


Turn fhe Ppa ge for a Case history of 
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“é 
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CHRISTENSEN DIAMOND PRODUCTS 


Performance Report 





No. ¢€-350 











DIAMOND CORING BIT INCREASED 
PENETRATION RATE BY 100%, REDUCED 

BIT COST PER FOOT BY 75%, GAVE 96.7% | BIT DATA: 

CORE RECOVERY IN STICKY, CRUMBLING Description-12 waterway, spiral 


Design, **B'’ Crown 


‘sea—-73 
SAND AND SHALE. Size-7% x 4 


Diamonds-Large, first quality 
stones 
° i Original Bit Sale Price-$4860.00 
Location: Net Bit Cost- After Salvage, 
Offshore from Morgan City, Louisiana $1500.12 
Bit Cost per Foot-$3.24 


Formation: 
Unconsolidated green shale and sands 
of Upper Miocene Age. 


Performance: 
This Christensen Diamond Coring Bit cored a total of 

operator recovered 448 feet of core. Other ty pes ol | 

per hour, bit life averaged 12 feet, core recovery was approxin 

were taking 7 hours each. The peculiar sticky, crumbling sand and shal 
um hard, presented a difficult coring problem. The formation wo 

fluid volume would wash the core. The spiral waterway design corin 

f 


wavy angled so fluid would flow across bit face, assured 


diamonds. The Christensen Engineer also rec 


bring the inner tube shoe closer to the mouth of tl 
core exposed to drilling fluid 


Operating Conditions: 
Bit load — 6000-10,000 Ibs. Rotary table speed — 40-50 RPM 


Fluid volume — 170 GPM. Water depth — 60 ft. Remarks — Directional hole with 3 
whipstocks set, no unusual drag encountered. 


Do You Have Our Catalog? DIAM 0 ‘ ! 
Write for SD 608-56 Today PR ) | TS 


1937 SOUTH 2nd WEST SALT LAKE CITY, UTAH 





WYOMING 
low the Cretace 


Creek field on the 
Basin 


River 


oil in the 
| 


Powder 
has found 

well is True 
ows B-6 


ner hr through 


I 
} > 
It ho ved 


OUSIN 


hours 


SW SW of 


e soul Ves 


NEBRASKA 
*® Great 


m Company 


oO Warner 
Red Willow 


" ? he 
AC S tO De 


Bas 


N 


ibout 
ym a tarmout 
( ompany Is 
mile north of 
tion in the 


Kansas 


ree-well drilling 


ounty 
ns in the area 
The adc will be dr lled 
1 Decatur \ insas 

* Western sector of the 
Denver-Julesburg B 
J sand 


Company 


new 
Ravmond Oil 
Cc SW SW 


County, 


sin has two 


discoveries 


No Johnson 
tested 
™~ 25 bbl ot oul 
Lowe amson’s No. | 
ine, C NW NW 
amson County 
tt. Final 


supposed delaved by 


Sn-Sow, in Wil- 
i th J” at 6740 


tested the 


1 these wells Is 


April bliz 


compietion o 
tne tate 


ards that have swept the area 


MONTANA 
*% Flank O 


has inc 


Mon 


wild- 


Billings 
apparent 


rely 


( ompany 


tana licated an 


cal discovery of an 


new pro 


Arch 


ent 


ducing horizon on the Sweetgrass 
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mud 


Drilling 


North daily 


15 minutes 


Glacier County in 
Montana. This 


hy lant he nerator 
vy Flank, the operatlo 


ocated in 
wildcat was oll 
n con l7 n 
tion with smeiting 
ng & Refining Company. The Bug- 
No. | was drilled in the NWSESW 
Section 6, Township 33 North, 
6 West. Discov made in 
ft fractured | 
Basal Pole 
\fississipp 


western 
nutes 


Unite tates was flowing 


ve ery Was 
mestone zone 


Lodge 


BErriia 
INCREASE PUMPING EFFICIENCY 


this proven Double-E way 


We OPED = 


NCR 





check these actual results of a 
Double-E Tension Tubing Anchor 


BEFORE AFTER 





j 


— 





The Double-E 
Tension Tubing Anchor 


Efficiency in a pum ' 


tubing 





You get more fluid lifted per stroke 
Working life of tubing and rods increased 
Rod jobs greatly reduced 

. Collar leaks and wear eliminated 


rr >a =—_ <-> as 
i ' = 

| ws ba | 

' _ 

Double-E Blowout Preventers 
at your local supply store 


TENSION 
TUBING 
ANCHOR 


EQUIPMENT ENGINEERS, inc. 
2039 Amelia St., Dallas 35, Texas LAkeside 6-3873 


TUBING CATCHERS SWABS ANCHORS ¢ PACKERS ROD & WIRE LINE STRIPPERS 


NFORMATION ON 
READER 


FOR FURTHER 
SED PRODUCTS 


ADVERT SEE B-149 





* Drilling and Exploration Company, 
Inc., is its headquarters tron 
Houston to Dallas, 
July | 


of executive and administrative 


moving 
Texas, on or abou 
Shift is a part of a consolidation 
office 
for drilling and production into a com 
About 25 
and supervisory pet 


Most of the 


Houston 


bined headquarters exec 


tives, engineering 


sonnel will be affected 


group will come from 


small is to 

Angeles headquarte! 
of Drillexco’s drilling 
Drilling and Exploration 
Inc 
headqu irtered 1 D 


though a 


group 


Los I 


trom 
contract 
diary, 
pany of Delaware This comy 


will 


Office location has 


also be 
been staked 
yet-to-be-completed Excl 


ind I 


las 


Bank 


ust Company buildin 


*% Sohio Petroleum’s Rig 5, op 
in the Eola field, Oklahoma, has 


lost 


pleted another year with no time 
The 


1574 davs. Our tin 


crews of Rig 3! 


; 


extends to 


off to the 


record now 


hat Is 


accidents 


* Humble Oil & Refining Company 


drilled 905 wells in 1956 at an 


iVverare 
cost of $131,600, stockholders have 
been told. This 


wells drilled by 


compares with 857 


Humble in 
$130,500 


1955 at ar 


iverage cost of The com 


pany spent $127,520,700 for drilling 


last year, pouring more than $48,000 
OOO of the total into dry holes. Some 4 
offshore wells cost an average of SSS0O 


400 per well 


* School of Drilling Technology 
graduated its largest class in Od 
Texas. Among the group of 39 re 
ing the traditional hard hats 

plomas were |2 foreign students 
from Texas, and 19 
of the U. S. H. W. Davidson of Mid 
land, chairman of Education 
and Training of the American 
tion of Oilwell Drilling Contractors 
one of the co-sponsors of the school 
and Ed Durrett, Odessa, presided at 
AAODC, Odessa Col 
lege and extension division of the Uni 
versity of Texas the 
This is the seventh session of the school 
Since its inception in the fall of 1954 
some 235 men have been given instruc 


trom other parts 


Texas 


Associa 


the graduation 


sponsor school 


tion in drilling techniques 


B-150 


* A five-point program | 


* D and D Drilling and Construction 
: 


Company, S. A., has been acquired 
Seaboat lling ¢ 


) 


Falcon omp 


* 


comp 
1956 than 
The 


pany's ne 


tory 
ory 


n 1956 


VA 


irs] On 
4 i } pe 


ed by AAODC Preside 


“Chris Zeppa” is newest addition to Delta Marine Drilling Company's drilling fleet. The 180 by 


60 by 50 ft submersible drilling barge was built 
American Marine Corporation. “Chris Zeppa,"’ named 


n the New Orleans 


after 


Louisiana 


Delta Marine's vice 


designed to accommodate a crew of 37 and operate in offshore depths up to 30 ft 


yaras 
pres 
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| Lay 
| Pa) CS Anywhere 
TO THE OIL INDUSTRY Anytime 


Ne u T » ° e ° N Cu Mi tn 
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seesie dein sadeiaiendiies 3', Hours Use of Magna-Tector 

so: Complete deteiis on mecoitean. | SaVeS Several Days Fishing Time 
% saeregpeh, = ra re Sticking Medium Detected by McCullough Magna-Te 
Re lt als Stuc j Drill String ( ‘ould be Reco é red 


Without Back-Off and Washover Operations 
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* o * 


The jobs described above are 
certified to be true and accurate 


field reports of services rendered. 
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Drilling 


the 
colony 


* Show of oil will be seen by 
California, movie 
Columbia Pictures has dis 
closed an oil drilling venture on its 
studio property to be carried out by 
Union Oil Company of California. Re 
ports indicate that drilling will also be 
done on Paramount Studio and RKO 
Radio Pictures lots, blocks 
4 Union Oil spokesman has in 
dicated that the first well 
drilled on the Paramount lot and if suc 


Hollywood 


very soon 


just a few 
away 


would be 


cessful, horizontally drilled wells would 
be sunk from the same site to objectives 
other Universal 


unde! two properties 


Consolidated studies already have 


> . ‘ 
seore ol 


wells on its lots 

% One hundred wells may be dr 

by Shell Oil Company this year 
Utah's Paradox and New Mexico's Sat 
Juan basins. The company has at least 
: dozen producing wells in southeastern 
Aneth field Shell 
set up a new production division 
New 
to supervise drilling and development 
Aneth area and in New 
Bisti field. Shell and 
other companies recently set up the 


Four Corners Pipe Line Corporation to 


tah’s already has 


1, 


Farmington Mexico, from whic 


ictivity in the 


Mexico's sever: 


and operate a line to take 60 


from the fast 


construct 
000 bbl per day of crude 


developing Great Basins area 


* Exploratory offshore drilling 
gram in Lake Erie has been scheduled 


pro 


this year by the Texas Calgary Com 
Abilene, Texas. Officials of the 
met in Chatham, Ontario, in 
March to lay plans for the program 
Firm has oil and natural gas explora 
tory licenses on Lake Erie acreage near 
an active gas producing area. Adjacent 
to the tract lie 34 producing wells of 
Consolidated West Petroleum Ltd. Gas 
reserves have been proved on land and 
Lake Erie. Drilling is 
1200 ft, and relatively 


pany of 
company 


under shallow 


around mex 


CATC Group gets newest drilling tender, the Orville L. Fisher 


paiinG TENDER 


President of Texas Calgary 
Sr. est 


$°0.000. Drilling 


pensive 
Ray MecGloth 


cost at SIS.000 to 


mates Well 


expected to begin this summer 

* Digging under Houston's prison 
farm will be legal, if oil operators have 
their way Ope itors have asked the 
city treasury <¢ 

specifications To 

Several have expressex 
ng on the 400 act 
miles from the 

duction The c 

ng on this prope 

*® A 40 well drilling program | 
planned by th ne-vear-ol 
States Oil ¢ 

completed 

n the past t 

duster, plans t 


Medina ( 
rilling 


s 


the 


wel 
ted last May 
accumulated prove 
Newtex 


Texas, un 


(mM) Whi 
Kerrville 


igement. is sharing 


Company 
same m 
Same unusu 


with 


success. It has drilled 143 wells 


re i . | letios 
ecord of I359Y successful compictions 


*% Coastal Drilling Company, Bakers 
field, California ’ 


will be giving one of 
cool summer. Coas 
tal is sending a 14,000 ft mg to the 
Kenai Peninsula of Alaska to drill for 
Richfield Oil Corporation 
slated to go to about 8000 ft on 


th of the village 
th 


its drilling crews 


First test is 
a loca 


tion some 30 miles nor 
of Soldatna in what ts 
Kenai Mo se Range where Richfield 
Union Oil of California and Ohio Oil 
Company share interest in a block com 
The rig was 
Seward 


known as 


prising some 71.000 acres 


slated to have arrived in 


Alaska, in mid-March 


ORVILLE L FISHER 


named after Continental 


Oil Company's vice president. Christened March 30 at Levingston Shipbuilding Company yards 
in Orange, Texas, the new tender measures 260 ft long and 54 ft wide. It contains facilities for 
housing the crew, a helicopter deck, water storage, mud pumping equipment, mud and cement 
storage. This new tender will go into drilling service in the Gulf where the CATC Group has 30 


producing wells and 33 shut-in gas wells 


B-152 


designe. 


Ni dl il ad 


*% New trademark has be 
for Llano Drilling 


Company 


Texas 


n 
P 


Mexico 


* Pennant 


Drilling Ltd., 
Oklahom t ng 


by C. E. Wi 

Stevenson 

of Signal Dr 
Signal Explora 


*® Kerr-MecGee's Rig 40, of! 
that h | 


iS Deen near Capsizing 


towed in Citv. Lousiana 


to Morg 
cessfully for repairs 


tvpe unit in the Gulf. R 


-arly IS deg 


Oldest submer 


listing 


rees 
water on a drilling rig loc 
Morgan City 


the equipment 


ition south of 
Preliminary inspection of 
that 


was “slight.” The $1,000,000 


indicated 


nine 


ind has drilled more offshore 


put into service nearly 


inv other reports indica 
toppled to 
April isa 
ircumsta 


drilling 


Gus” 
in early 


* “Mr. 


floor result I \ 


eral unfortunate c¢ neces. The 
$3.500.000 pl itform 


Drillin 


mobile 
owned by ( G. Glasscock 
47 ft 


had completed i il4 
Ol 


south of ( orpus ¢ hrist 


Company 
Company 35 miles 
Drilling crews 


fely, fron 


well for Sun 


watched helplessly, but sa 
barge as “Mr 
slipped in high wind and rough wate! 
The rig had been listing about two days 
as a result of a shift of the Gulf 


Salvage oper 


nearby crane (sus 


floor 
beneath its twin decks 
tions were underway almost immed! 
ately to bring the platform out of the 
35-ft 


thirds submerged 


waters where it les about two 


Launched about two 
years ago, “Mr. Gus” is the largest mo 
bile unit in the tidelands 
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GIVES YOU SUPERB 


Jet Age" Rig Performance 
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THE SENSATIONAL 
ALL-FRICTION CLUTCH TRANSMISSION 


Only Wilson has engineered and is producing rigs with advanced 
JET AGE PERFORMANCE! Each is designed 


around the 
world’s newest, greatest 


and most advanced transmission. A trans- 
mussion as delicate as the finest jowe led wat h, but as ruggc d an 


reliable as “Big Ben.” Four great Air-Tube Dise clutches in t 
chain drive transmission mean that Wilson Super Rigs will WILSON 
Never an outmoded rig made over Wilson Rigs are ALWAYS MANUFACTURING CO., INC. 
NEWESI1 with the most advanced engineering throughout WICHITA FALLS, TEXAS, U.S. A 


Write for our New Catalog No. 257 The Home of RED IRON 
ALWAYS YEARS AHEAD... WILSON SETS THE PACE! BE MODERN—BUY WILSON 


iis 


" _s || 
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Pipe 





RUNNING TOUR with MEN in the INDUSTRY 





> Promotion of three men to key positions 
in Continental Oil Company's foreign and 
exploration departments has been ar 
nounced. Harold R. Prescott, manager ot 
the exploration department's geophysic 
promoted to the newly 

position of assistant manager of the fo 
eign department. B. G. Swan, centra 
gion exploration manager tor Conoco 


sechion I 


promoted to manager of the geophysica 
section, succeeding Prescott at Housto 
B. B. Colley, 


geological section, promoted to cent 


issistant manager oO 


gion exploration manager, succees 


Swan at Oklahoma City, Oklahom 


> Dr. Stephen W. Osborn has joined t! 
research department, organic chemic 
division of Monsanto Chemical Comp 
at St ri. Dr. Mervin 
Marshall has joined the central resea 


department, Monsanto's research and er 


Louis, Missou 


gineering division in Dayton, Ohio 


> Lion Oil Company, a division of Mor 
santo Chemical Company has announced 
the following promotions: Frank Rich- 


th ’ { 


ardson, assistant to the vice preside! 


exploration lamer 


o 


production and 
production and exploration de 
Robert IL. Williams, Rocky 
region manage! to assistant 
manager, production and exploration de 
partment; Eugene L. Maxwell, manag 
of central region. succeeds Williams 
Robert P. Evans, assistant manager sot 
! 


western region, succeeds Maxwel 


managel 
partment 
Mountain 


> R. L. Harris has joined Northern Nat 
ural Gas Producing Company as produc 
tion engineer. He will supervise the drill 

completion and production of oi! and 

wells in the producing company 

gary Alberta, Canada, district. He 
was associated with Sinclair Canadian Oil 
Company at Calgary as a petroleum er 
gineer prior to joining Northern Natural 
Gas Producing, a subsidiary of Norther 
Natural Gas Company 


> B. D. Donnell Jr., Denver, Colorado 
has been promoted to assistant manager 
of Continental Oil Company's land sec 
tion, with headquarters in Houston, Texas 
Formerly Rocky Mountain regional land 
superintendent for Conoco at Denver, he 
succeeds W. C. Stout, who recently was 
promoted to manager of the land section 
Sam A. Brown, Houston, assistant south 
ern region land superintendent for Con 
oco, will succeed Donnell 

Roy M. Mays, Denver, has been pro 
moted to assistant regional general man 
ager of the southwestern region, with 
headquarters in Fort Worth, Texas. Form 
erly manager of Rocky Mountain region 
exploration department, he succeeds W. 
O. Ham Jr., who recently transferred to 
Houston 
tion planning 

A. W. Black, Denver, has been pro 
moted to regional geophysicist for Cor 
oco’s Rocky Mountain region. Formerly 
assistant regional geophysicist, he will 
continue to make his headquarters in 
Denver and succeeds C. B. Smith Jr., who 
recently was promoted to Rocky Moun 
tain region exploration manager. C. M. 
Ferree, division geophysicist for Conoco 
at Casper, Wyoming, will succeed Black 
in Denver 


Texas, as director of organiza 
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> Jack H. Marsee has been appointed 
hief e1 for Loffland Brothers Com 
H Was will 
Hi 


' 


we 
oleum ( ompany 


mn) 1 


ost 


West Tex 
Strittmatter 


nnoir 


H. Marsee 


» n tf ‘ Ww? | 
Dale Murphy {& 
Marshall Underwood to a 
f accountant. W. J. Weaver has beet 


R. F. MeEth: 


i A } c is 


my. We 


ot 


W. E. Strittmatter 


nale ti comy 
D. D. Thornbury 
John L. Cash 


m 


John W. Trenary. 

th ? t} lonort 
tra epi 

Carroll is been appointed 


t manager with offices at Caracas 
of the producing division of 
Texas Company's foreign operations 
(Western Hemisphere and 
He was formerly manager 
) 


partment 
est Africa) 
Texas Petroleum Company's Ven 

prod icing division it Caracas 

. Wright has succeeded Carroll as 
manager of Texpet’s Venezuelan pro 
ducing division. Wright was former! 
senior assistant manager. Other appoint 
ments in Texpet’s Venezuelan producing 
Paul Youngmeyer, formerly 
in assistant manager at Calgary, Canada 
of Texaco I xplor ition Company tO as 
(exploration); J. M. Pat- 


f 


division are 


sistant manage! 
terson, from chief geologist to assistant to 
the manager: J. E. F. Caston, to chief 
geologist, and Harvey Stein to assistant 
chiet geologist 

M. N. Broughton has been appointed 
staff geologist in the New York offices 
of Texas Company's foreign operations 
department. Broughton has been staff 
Texaco’s domestic producing 


geologist o 


department 


> J. William Schmotzer, regional geo! 
ogist, has been promoted to assistant 
chief geologist of Arkansas Fuel Oil 


C orporatior 


> Seymour G. Hootkins 
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> Jack FE. Hughes 


Exp on C¢ 


wo (cop ‘ 
Clifford Jr.. ¢ " 
Atlantic Refining Comp 
H. M. Thralls, p 
Geo Prospectors, Inc lulsa 


Otis B. Hocker, 


\\ OPposc 


bh 


. ( ) I l \ Lo 
Houstor ! Ben F. Rummerticld, ex 


\ president of ¢ \ Of 


Visio 


vice presid , Fo 
Howard E. Itten, ‘ 

Geop Inc.. Fort Wort 
opposed by Curtis P. Harkins, 


Faust, gcc 


eum Cort 
Stulken, 


searc Con 
Compact Com 
mond Gary 
the Compact 
was recomme! 


representative 


> Arthur A. (Duke) Curtice 


1 nresident ar 


named preside and 


Signal 

subsidiary 

aracas, Venezuc H 

‘le Garth Young, 
Signal 


Exploratior 


Exp 


> George B. Jenkinson 
t l ‘ Oklahon 


trom 
orporatior 
rVvice 


He was 


> T. D. Langford, 
ager in Murphy 
Montana, office 
the home office 
ind promoted 


manager 
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—__ralge 
pumping units rotits 


with | LCT é ' strokes 


Wi 

Axelson’s radically differ Hydrax 
Stroke Pumping Units take the huff 
out of pumping deep and high-producti 


ompletely hydraulic units pull mor 


ind-« 





And they 
ve in the indust! 
g strokes minute actually outpr 
n strokes minute of the biggest b 
less wasted motion in rod stret 


efficiency 


smootner action 
pumpers virtually eliminates s 
’ 


increases rod life to 


Rod _ stresses 


With Hvydrax units there’s less turbul 
the well bottom. No large, external movi 
at the urftace means greatel 
Long-Stroke pumpers are simple to ope! 
single control panel within eas 
und level 
Axelson — a leader in the petroleum equip 


industry since 1898 — has a nationwide sal 





service organization in the field to n 

the Hydrax vou order gives trouble-fre 
Hvydrax units are now 

10’ sizes. Specifications will soon be rele 

a new 30° unit. For more information, call you 
nearest Axelson representative or write today 


for Bulletin P5-H-0300 
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ado, division of Sinclair 
is been promoted to divisior 
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JENSEN JACKS 
Have Done a Good Job 
for More than 37 Years! 


JENSEN JACKS made in 
Standard in the indus 
and dependability 
JACKS made today 
this 37-year-old 


The first 
1919 set the oil 
ry i ecom 
1 the JENSEN 
iving up 


my 


in 
on 


the engineering 
JENSEN JACKS tells y 
can expect and 
Production rec 
JENSEN'S envi 
he oil industry are available 


JENSEN Dealer 


inspection of 


get better pe 
ords that 


able reputa 


or write 


JENSEN BROS. MFG. CO., INC. 
Coffeyville, Kansas, U.S.A 


Export Office: 60 East 42nd St., New York, N. Y 
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supervision of the exploration and 
velopment of mineral deposits owned b 
the railroad. William Reinhardt retires 
vice president of the oil development de 


partment after 20 years of service 
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RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
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FIELD SUPERVISION 
Phone 3-2167 
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* COTTAGES 


Special Seasonal Rates 


New Swimming Pool 


Enjoy with 
hotel 
lightfully 
Cocktail 
Near to golf, 
ball 


this six acre resort 





inn and cottages, in a de 
climate. Tepee 


Shuffleboard 


warm 
Lounge 
dog racing base- 


auto racing, fishing 


tel for family vacations 


An ideal h 


perfect for conventions 


Write for information today o: see you own 
trevel egent 


401 SEABREEZE BLVD 


DAYTONA 
BEACH 


FLORIDA 
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"it'll pay us to replace it 
with an ALDRICH PUMP!” 


Downtime, due to pump failure, is always a costly item. It 


takes the reliability and freedom from maintenance found in an 
Aldrich Pump to eliminate downtime under continuous, heavy 
duty pumping operations. Top performance under these con- 
ditions has earned Aldrich its reputation for building pumps 
of highest quality and dependability. 


The tougher the job . . . the more important it becomes to take 
advantage of our wide experience in providing the petroleum 
industry with pumps for water flood, pipeline, gasoline plant, 
hydrocarbon injection or petrochemical service. 


In the less critical jobs, too . . . it makes sense to call Aldrich 
The simplicity of the Aldrich Direct Flow design, with fluid-end 
sectionalization, offers substantial economies in both opera- 
tion and maintenance. 


A copy of our new condensed catalog, showing the line of 
Aldrich Pumps is yours for the asking. Write for Data Sheet 100. PUMP COMPANY 
The Aldrich Pump Company, 26 Pine Street, Allentown, Pa 











Field parts stock is available in Carmi, Illinois; Charleston, W. Virginia; Houston, Texas; Los Angeles, California; Odessa, Texas; Iuise, Okion 
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American Association of Petroleum Geologists executive committee 
are: William J. Hilseweck, secretary-treasurer; Theo. A. Link, past president 
president: Byron W. Beebe, vice president, and Sherman A. Wengerd 
Bulletin. Nearly 3000 attended the St. Louis, Missouri, sessions of 
meeting of the AAPG and simultaneous meetings of the Society of E 
and Mineralogists. New president of the SEPM is R. V. Hollingsworth 


> Jack H. Abernathy, president of the > Frank G. 
American Association of Oilwell Drillin ontact ma el 
Contractors, has been named a member! Company, and Bill G 


Kozak 
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of the National Petroleum Council's Mountain contac pr 


Committee on Petroleum Productive Ca was previously 

pacity. He is vice president of Big Chief Diamond Cor 
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homa pany in Denver, Color 
new position, will 
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from the American Petroleum Institute the company is repre 


for outst 


API division of production. They are work out of the cx 
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Ross Bolton, Crescent Corporation, Tulsa 
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Company, Bartlesville. Oklahoma outh America, in Dal 
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Seismograph Service has left for Paris replaces C. V. Campbell, 


France, to assist SSC’s French subsidiar 1 transfert I 
Compagnie Francaise de _  Prospectior ten 
Sismique, in placing CFPS’s first set of 

Carter Magnetic seismic equipment int i 
operation E. B. Lindsey has returned to Farris as East le 
the United States after more than 10 W. A. Kimbrough wa 
vears abroad as geophysical supervisor district superintendent 
for SSC and its foreign subsidiaries. He Texas, district off 
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THE OASIS — 


A gathering spot for NOMADS 





Nomads Meeting Dates 
and Secretaries 





Heads Picked 


NI ne. | +s C ecame : 
IHE PETROLEUM 


ENGINEER 








Foreign guests at the March 


here are (standin 


Sicily; Jim Bod 
Sumatra: Ralph Ald 
Corporation; [ 


Standard Va uum from ncoonesia seated 


the South Pa 


ned Ila aa 
ned a Dallas Brasileiro from Brazil; H. L. Riley of Santa Fe Dr 


DRILLING D & E from Dhofe 


Sever no Lopes Bapt sta of Petro ec & asileiro 
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The Oasis 


Houston Chapter Gets 


Near East Briefing 


... LA Nomads Take 
Three New Members 


Near East was brought a little nearer to Nomads members and guests 
at the Houston Chapter's regular monthly meeting March I! at the 
College Inn. Virgil Lee, speaker of the evening gave an interesting talk 
on a recent trip made to the Near East. Visitors at the meeting were 
Steve R. Pounds, Trinidad Oilfield Service, Trinidad, BWI: Martin 
Mears, superintendent, STA, Turkey; Martin Newell, Tidewater Oil Com 
pany, Los Angeles; Lee, Houston (speaker); R.L. (Red) Foster, Socony 
Mobil Oil Company, New York: J. C. Robbins, Iran Oil Company 


Teheran, Iran. 


Induction ceremonies at the March 13. 1957. meet ng of the Los 
Angeles Chapter of Nomads. From left to right, Bil! Brooks of Byron 
Jackson Tools, Inc., Ritual Master; George Ruppert of Oil & Gas 
Journal, Herb Klepfer of Baash-Ross Tool Company. and Hilmer Olson 
of S. R. Bowen Company, inductees: Ox Morgan of Falcon Products 


Inc., of the Ritual Committee 





SP OPERATOR JUST CALLED...SAID ee 
SEECO-MUL DID SUCH A GOOD JOB ancee a mere tae 
ON HIS LAST WELL HE WANTS TO BETTER” 

USE IT IN THIS HOLE TOO! 








Giana 


COMPANY 
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The Oasis 


New York Nomads 
Host 18 Guests... 


Los Angeles Group 
Hears Airplane Talk 


Guests galore at the March 4 regular monthly party 
Shown here are the group of out-of-town and fc 

John Houlden, Mobil Oil, Calgary, Canada 
chabamba, Bolivia; W. H Buster 

apter): Wallace W. March. Internat 


rseas O Company Paris France 


7, Oo 


< 
° 


qo0on002 


> 


cas, Venezuela. Standing are: L 


Airplane electronics was discussed by J. E 
Lynch of Hughes Aircraft C 


bia: Car! Egner, Oil Well Supp 
ompany (cen- Grande O 
who addressed the Los Angeles Chapter 


y 
Company Bar aione 
ter) nooga, Tennessee: Gordon L. Smith 
of Nomads at the regular monthly meeting T 


am G He tre onsuiting engineer uls 


9 
M. Rupert, Standard Vacuum Oi! Company 
Oil Company de Colombia, Bogota, Colomb 
ols Company Rome. Italy: W. P. Elliot. Barden Internat 


ntroduced the speaker Havana, Cubes 


March 13. 1957. To the left is Charles Mc 
Laren of Hughes T Company and to the 
right, Tom Ashe of Globe Oil Te 


whe 


use Seecollul for Lecter drilling... 
better comp/letions~ 


Next time you're on a tough well, convert t 
; £ 

and watch your hole troubles disappear. Seeco-Mul n 

reduces friction on the drill stem, provid 


vv «a 


ics a higrhe r 
bottom, and allows pump pressures to be lowered 

A Seeco-Mul mud also forms a tough, thir 
zone from water, and reduces interfacial tensio1 
stable at high temperatures, it is readily soluble in co 
well at high pressures. You will minimize hole enla 


well will come in on production bet 


wa 


er, easier, al ea 

Any qualified mud engineer can use Seeco-Mul without extra 
or special instructions. Just add it to the system (usually 2 to 
through the hopper or the mud hog suction over one or two circul: 
Seeco-Mul is packaged in sturdy, moisture-proof 50-pound sacks tl 
easy to handle around the rig 

Your local mud dealer will be glad to tell vou about 
tages of a Seeco-Mul emulsion mud, or write 
and a lab sample. We'll be glad to send you full particular 
gation. Crossett Chemical Company Division of The 
P. O. Box 271, Crossett, Arkansas. 


gil 0 biller hole with SeecoMut emullaifiov 
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THE WEATHERFORD TECHNIQUE 





Fracture the formation... not your cement job 


Conditions may demand high-pressure fracturing or 
acid treatments for your well. But can your cement job 
take it? Only a good cement job will permit maximum 
exploitation by means of today’s well stimulation methods. 

A good primary cement job forms a strong, perma- 
nent bond between the formation and the casing—one 
that won't fail, come high injection rates, mud cleanout 
acids, or high-powered perforating. 

Proper hole-conditioning, lower pumping pressures, 
and freedom from lost circulation are problems faced in 


getting a good primary cement job. The Weatherford 


B 162 FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


Technique has been developed to control these and other 
factors, from the moment the drill pipe is laid down until 
the cement is in place. Years of experience, highly-trained 
men and the best in equipment are behind your cement 


job; place it in good hands. 


WEATHERFORD 
OIL TOOL CO., INC. 


GENERAL OFFICES: 5920 Navigation Bivd., Houston, Texas 
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How McEvoy uses 


“CONTROLLED FRICTION” 


to prevent casing failures 


McEvoy 
Controlled 


Engineered into each C asing 


Hanger is the exclusive 
Friction 
McEvoy to permit hanging of casing to 
its full joint coupling strength without 


principle, developed by 


your assurance ofl maximum safety 
and economy 

McEvoy “CF” Casing Hangers se 
curely grip the casing with sharp inner 


teeth while precision-made outer teeth 





damage to the casing. This principle ts 


control the slip bow! friction, automat 





cates hangers tor all welis 


McEVOY CB" CASING HANGER 
designed for mediwwm and 
medium-heavy casing strings 
combines ‘Controlled Friction 
slips and ‘Shielded Seal’’ pack 
eff with maximum economy 
will safely hang casing to ful! 
short joint coupling strength 


Y 


=> 
~ ay 
‘| 


McEVOY “CB-2" CASING HANG 
ER fits the space-saving 
low-cost Type ‘C’’ Casing Head 
Provides economical, medium 
duty, wrap-around, automatic set 
and seal service may be 
wrapped around the pipe and 
dropped through the preventers 
te provide automatic sealing 
with very low pipe load and to 
safely support the pipe 


‘ 
eae 
7 


— 
’ 
‘ 


) 


McEVOY SB-2 CASING HANGER 

the complete answer to 
every deep, high pressure, heavy 
string need. May be wrapped 
around the pipe and éro 
through the preventers for au 
tomatic set and seal will 
safely support any casing string 
that can be picked up in the 
@errich 





| miting downward movement <« 


Calti\ 


s| ps in the bow These casing h 
effectively solve the problem of rec« 


ng high load capacity and 


increasing the 


tal pipe bite by t 
tion between sl p and bowl as the eas 
; 


load increases stopp ne downward ¢ 


ing travel before the casing ts dam 
by the slips 

Hydraulic and mechanical loads 
completely separated by use of 
separate and independent support 
in these McEvoy Hangers. Pipe bott 
necking is completely eliminated 


casing pressures, test pressures h 


or 


pressure remedial work cannot load 


slips or change their pipe load capac 


COMPANY 


OIL WELL EQUIPMENT 
Texas and Milby Street - P. O. Box 3127 


Houston 1, Texas 

















Rugged as a mailed fist... 





Shock ... pressure ... heat—none of these 
affect the accuracy of your durable Totco 
Recorder. Constantly modified and 
improved, Totco Recorders are built to take 
it! No wonder more Totco instruments 
are now in use than any other make. 


Be sure you know, use TOTCO! 


Technical Oil Tool Corporation e 1057 North La Brea Avenue, Los A ngeles 38, California 


Exclusive Distributors: California—The Republic Supply Co. of California; Domestic—The Continental 
Supply Company; Canada—Oil Well Supply Company, Export—Lucey Export Corp., New York City 
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Continuous separation and metering of oil, water and gas at 
the wellhead provides the operator with essential information 
that can be accurately derived in no other way. Continuous 
metering keeps o constant check on o well’s production, indicat- 
ing trouble and the need for treatment when trouble happens, 
not weeks (and dollars) later when noticed in a well test. Con- 
tinuous, accurate records on individual wells are also invaluable 
for reservoir studies and future planning. 

Besides these odvontages, continvous well metering allows 
great sovings in flow lines and tankage; long flow ond test 
lines for individual wells become unnecessary. This means 
savings in equipment ond maintenance, and takes o lood off 
field personnel. 


Rolo now offers the unlit ideally sulted to 
individual well separating and metering. 


The ROLOCHECK 


OCOMNG Qopargtor 


The famous and proven ROLOCHECK Meter, 
bullt right into an efficient separator — 
all for little more than you'd pay 
for a separator alone. 


The ROLOCHECK Metering Separator automatically separates 
and meters production accurately, with simple and gadget-free 
efficiency. And ROLOCHECK Metering Seporotors offer impor- 
tont features exclusive with Rolo: 





ROLOCHECK METERS — Field-proven in over oa 
thousand instollotions. Levels controlled in reduced-oreo 
necks, assuring moximum accuracy. Meters alternately fill 
ond dump exactly calibrated volumes. Minimum internals 
ond sim control system. New, rugged counter assures 
exoct counting. 














ROLO NEUTRAL POSITION 3-WAY VALVES- 
These new valves allow only one port (meter inlet or outlet) 
to be open at one time. At no time, even during the valve- 
switching operation, can both ports be open at once. Thus, 
liquid cannot byposs the meter! 





TWO-PHASE AND THREE-PHASE UNITS ~— 
Two-phase units separate total liquid and gas, metering toto! 
liquid. Three-phase units have two ROLOCHECK Meters built 
in, with a free woter knockout, so that oi! and free woter are 
eoch metered . . . all this in one vessel. Rolo Automatic 
Somplers are ovailoble for oil lines. 


* ALL SIZES AND WORKING PRESSURES 


Rolo Manufacturing Company 


P. ©. BOX 6763 HOUSTON 5, TEXAS 


Branches: Corpus Christi, Midland, Kilgore, Tulsa, New Orleans, Los Angeles, Casper, 
Mt. Vernon, Mexico City, C s, Maracaibo, Anaco (PETICON). 
Export Office: R. S. Stokwis & Sons, Inc, 17 Bottery Ploce, New York, N.Y. 








HOW HALLIBURTON 
PUTS CHEMICALS AND TOOLS 
TO WORK FOR OILMEN 


Halliburton Chemical Services have aided oilmen in putting chemistry 
to work for more profits in many ways. Crevice enlargement by fast or 
slow acid action for improvement of oil flow. Releasing stuck drill pipe 
Emulsion breaking. Mud removal to stimulate new wells and revive old 
ones. Well cleanout before fracturing or cementing, to improve results 


Treatments are made faster, more effective, less costly, by Halliburton’s 
full line of “perpetually engineered” down-hole tools for wire line or 
tubing. Treatments are backed by decades of Halliburton research on oil 
well chemistry, creator of greater profits for oilmen. 


HALLIBURTON 


OIL WELL CEMENTING COMPANY 
DUNCAN. OKLAHOMA 
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FOR EFFECTIVE WELL TREATMENT 
HALLIBURTON’S 
‘PERPETUALLY ENGINEERED” PACKERS 


When a well owner calls a Halliburton crew for 
chemical treatment, fracturing or squeeze cement- 
ing, he gets Halliburton tools and treating materials, 
constantly improved by research to give the cus- 


tomer better results. Among them are 


RTTS PACKER (Retrievable-Test-Treat-Squeeze can 
do four jobs on a single trip into the well acidiz 
ing, fracturing, testing, squeeze cementing. Operated 
by simple tubing manipulation. Full opening man 
drel permits treatment with large fluid volumes or 
passage of tubing-type perforating gun. Safety joint 
with drillability features for squeeze cementing 
Circulating valve equalizes tubing and annulus pres 





sures at Packer when desired 


TT 
‘ 


TYPE “HM” RETRIEVABLE PACKER... quickly isolates 
zone to be acidized, fractured or tested. Hydraulic 
and mechanical slips hold this full opening packer 
firmly in place. Set by weight of tubing, released by 
picking up. Can be reset for multiple treatments 
many times without coming out of hole. Circulating 
valve on packer locks open while running in hole, 
closes as packer is set. May be opened at any time 
by raising tubing 


aii 


MCA Halliburton’s famous 
Mud Cleanout Agent helps remove 
mud cake and whole mud solids to TWE HM" RETRIEVABLE PACKER 
improve cementing and fracturing 
’ operations 


SPECIAL TOOLS SERVICES 


SERVICE CenTrerRse 86UST MINUTES AWAY FROM A 
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* DIRECTIONAL DRILLING 
* SIDETRACKING 





* OIL WELL SURVEYS 





Mea 4EASTMAN OIL WELL SURVEY COMPANY 
“CATALOG LONG BEACH DENVER HOUSTON 


Te) melas 
EASTMAN EASTMAN INTERNATIONAL COMPANY 


SERVICES Ex ve Export Age 


DENVER OLORADC 















HUTCHISON MANUFACTURING CO. 


609 AVENUE U, HOUSTON 11, TEXAS 
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ALWAYS IN OPERATION 
WHEN PUMPS ARE RUNNING 





SUBSCRIPTION ORDER FORM 


' The Petroleum Engineer, 
Box 1589, Dallas, Texas. 





i eee ee ee 


(Enter) (Renew) my subscription for 





SPECIALIZED EDITIONS 

DRILLING and PRODUCING ‘2 OlL and GAS PIPELINING 
REFINING and PETROCHEMICAL 

$3.00 


2 years $5.00 


$6.00 | 


EDITION 


1 year 





a 


3 years 


MANAGEMENT 








$5.00 





2 years $8.00 


$13.00 





3 years 


Name 





| ( om pany 
Position 


' Home Address 






O ffice Address 


, City State 








A NEW STANDARD OF DRILLING CONTROL 
for you with 
MARTIN-DECKER ELECTRIC TACHOMETERS 


MORE EFFECTIVE MEASUREMENT OF ROTARY RPM, 
PUMP OUTPUT, AND ENGINE RPM 







RPMI 


ELECTRIC — SELF-ENERGIZING 





MULTIPLE METERING IS SIMPLE 
Now vou of = makers ag the tak 


y ’ ] } ] 



















1 
ment right the 1 s vou don't have ¢ 
ferent types of tachometers { lifferent tvpes of en, 
ind different tvpes of rotaries 


GET THE FACTS TODAY 









Find out how the new de sign in tachometers can re 
lutionize the instrumentation on vour rig. Write r 
literature from the Martin-Decker ( rporation 131 
Cherry Avenue, Long Beach 7, California 







/ 


~~. 


MARTIN: I -DECKER 





Cc 





=: 
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Du Pont announces... 
new HIGH viscosity 





CMC for drilling muds 


Now you can control both fluid loss and viscosity in those areas where low- 


solids muds are commonly used—areas like West Texas and New Mexico. 


Du Pont’s new HIGH viscosity 
CMC is specifically formulated to 
meet your need for a low-cost mud 
additive which increases viscosity 
of low-solids muds in addition to 
reducing water loss. 

Now, with two different viscos- 
ity grades, Du Pont CMC for drill- 
ing muds is more versatile and 
useful than ever . . . gives you: 

. Broad viscosity control 
2. Low-cost control of fluid loss 
. Thin, tough filter cake 
. Muds of improved stability 
5. Improved suspending action 
. Improved emulsifying action 
. Versatile application in a 
variety of muds 


If you are working with low- 
solids muds, you'll want to try 
this new HIGH viscosity CMC 
now. Ask your local mud dealer 
for it, or contact. . . 


© Barada & Page, Inc., offices in 
Corpus Christi, Dallas, Fort 
Worth, Houston, Kansas City, 
New Orleans, Odessa, 
Oklahoma City, Tulsa, Wichita. 

© Macco Corp.., 
Paramount, California, 

e Du Pont Explosives 
Department offices in 
Dallas, Texas, Los 
Angeles, California, or 
Wilmington, Delaware. 


BETTER THINGS FOR GETTER LIVING...THROUGH CHEMISTRY 





FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCT, SEE READER SERVICE CARE 
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PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 


THE COLORADO FUEL AND |tROWN CORPORATION 
THE COLORADO FUEL AND IRON CORPORATION 
LOOK FOR THE PACIFIC COAST DIVISION 
WICKWIRE SPENCER STEEL DIVISION—B& 
YELLOW TRIANGLE — 
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You can pay MORE but 
you can’t buy BETTER than 


SHAFFER Cellar Control Gates 


ADVANTAGE =! 
iv 


es 
x Finan 
Before you buy your next ee 


cellar control gate equip- 


Simply open convenient side doors to ‘ 
: change rams—and closing the doors all three dimensions—lengt 
ment, check the field. Note automatically aligns the new rams for height—but there's no nee 
proper operation. No extra room is the gates endwise t hange r 
the unique years-ahead needed above the gate—nor is added need extra space be allowed ¢ 
space required at the ends —to change gates for lifting out the ran 


: 
rams. Moreover, complete ram changes sizes as large as 13,4 12” Series ‘ 
high in Single 


features built into Shaffer can be made whether the pipe is in or nly 1! ; 
out of the hole! ? igh in Double Gates! 


Hydraulic Gates. Compare— 
and you'll find you can pay 
more for cellar control 
gates, but you can't buy 


better than Shaffer! 
In Shaffer Gates there are n mopli Whether 
cated yokes, no se r . ness 
between pistons an ms r maxi the qui 
mum safety and simplicit each ram 
is Operated by a single direct-connected the des 
Shaffer G 


In addition, Shaffer Gates have Se/f-Draining Compartment 
Bottoms (no detrimental sand or mud accumulates to interfere 
with free ram travel)... Comp/ete/y Enclosed Design (no ex- 
posed moving parts to become damaged or corroded)... Bu//t- 
In Flow Connections, and many other unsurpassed features 
that add up to greater safety, greater dependability, greater 
convenience. Get the full story from your nearest Shaffer 
representative —or write direct for further details! 


FREE! Send for your copy of the complete Shaffer Catalog. 





See the Shaffer section of your latest Composite Catalog. 


or OF TOOK 
LEADERSHIP 








takes a complete team to keep dependable 
drilling mud service available for you 


Meet this Magcobar Man, the barite plant worker who 
helps process millions of tons of Magcobar every year 


He's supervising the separation, by 
Magcobar’s original flotation process 
of only the highest quality barite from 
native ore out of the Magnet Cove 
deposit. The Malvern Arkansas plant, 
built in 1939, and still the model of 
processing plants, has the largest 
capacity of any single barite plant in 
the world. Continuous expansion, 
with modern innovations, keeps this 
plant operating at greater capacity 
every year. Other Magcobar barite 
plants are located at New Orleans 


Lo Lake Charles Loa Brownsville 


Texas, and Battle Mountain, Nevada 


The ability to find and process more 
barite every year to meet the 
demands of the oil industry has dis 
tinguished the Maacobar organization 


since its inception 


In every Magcobar plant, good men 
are provided with modern plant 
facilities to insure you of an adequate 
supply of the finest quality drilling 
fluids mn the oil fields 


MAGNET COVE BARIUM CORPORATION 


Houston, Texas 


a“ 


Maqcobar 


? 
Complot 
DRILLING MUD SERVICE 








QCf LUBRICATED 
PLUG VALVES 


W-K-M 
THROUGH - CONDUIT 
GATE VALVES 


Both High and Low 
Pressure Valves from 


W-K-M 


For your Christmas Trees, flow lines, and wherever 
else high pressures must be safely and positively 
controlled, there are the famous W-K-M- through- 
conduit gate valves, in working pressures from 1,000 
to 15,000 pounds 


QCf lubricated plug valves, of steel, semi-steel, 
and special metals, with round or rectangular ports 
in working pressures from 200 to 500 pounds — are 
the perfect companion valves for gathering lines, 
manifolds, headers, and similar low pressure 
installations. 

Because you need the finest in service wherever 
valves are required, you will be way ahead when 
you specify W-K-M or QC f valves for their respec- 
tive applications. 





MANUFACTURERS OF 


DiviSiON OF (| C f_INDUSTRIES W-K-M act KEY 
enon eenneee nine. eneee THROUGH-CONDUIT LUBRICATED RETURN BENDS 
MAILING ADDRESS: P.O. BOX 2117, HOUSTON, TEXAS GATE VALVES PLUG VALVES AND FITTINGS 
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you CAN 4 
a ie > / L 


WILSON SUPPLY 
SERVICE 


ts Better 


Time after time a contractor driller or lease man is 
caught in a bind— and needs a piece of equipment, 
some repair parts or a service man quickly. Over the 
years he has found that Wilson Supply Company can 


and will meet his needs. 


“What you want when you want it” means more than 
a “delivery service” at Wilson Supply Stores. It means 
the complete cooperation of a skilled personnel with 


those men who drill the wells and produce the oil 


, WHEN YOu 
WHAT You WANT 








BRANCH STORES 
TEXAS: Alice, Corpus Christ Victoria, McAlile 
Columbus, Barbers Hill Liberty Beaumon 
Odessa, San Antonio LOUISIANA: Loke Charles, New 
Iberia, Houma, Harvey, Shreveport NEW MEXICO 
laleleles! 

SALES OFFICES 
DALLAS SHREVEPORT im biel 
TULSA NEW ORLEANS LAKE CHARLES 


CORPUS CHRISTI MIDLAND 





Liquid Metering Vessel. Development of 
i new positive volume type liquid meter 
ing vessel which registers discharge on a 
pl matically operated counter has been 
d. The new Model 26 IM unit 
capacity of | bbl per liquid cycle 

at a working press 

Special models are av 


with working pressures ranging 
200 psi 
Designed for field use to afford acc 
of oil and water trom eithe 
treaters, vessel eliminates 
liquid level controls or dump 
» which it is connected 
t Division, Delta Ta 
Tine 


number (1) on reply card 


Measures LPG Cavities by Sound. New 
electric-line tool that measures size and 
shape of underground cavities by convert 
ing reflected sound waves into distance is 
developed. Called Sonar Caliper, new too 
is an oilfield adaptation of well known de 
vices used in sonic navigation and rang 
ing. Sonar Caliper was specifically de 
signed to measure brine well cavities, but 
appears equally useful in determining the 
capacity of LPG storage reservoirs. A 
survey with the caliper is made up of 
series of horizontal cross-sections of the 
underground cavity, each one showing 
the size and shape o 
the cavity at a giver 


depth b 


Initial work 
was done by scien 
tists ol The Dow 
Chemical Company 
to answer need for 
an improved method 
ol measuring tts 
brine wells, and final 
work was done by 
Dowell engineers 
The caliper works 
on the pulse-echo 
idea, timing the rate 
of travel of sound 


Drilling and 
Producing 


Over-Runninz Clutches. Two new series 
louble ball-bearing sprag 
indexing and 
backsiopping purposes are now availabl 

Intended primarily for indexing appli 
cations in which tl ‘ter ’ ght oil 


ol sealed 


clutches for over-running, 


is essentia to longs 
dexing, they 
tions where 
mosphere e s¢ prevent 
taminating particles trom entering 1 
Over-ri lung and indexing 
are oil lubricated. Backstopping 
4 cated 1; 


, 5 
Y ror 


c 


number Z yn reply card 


Pipe Coupling Machin>. Faster pipe in 
sall,tions are made possible by a pipe 
coupling machine designed and built by 
Davis Manufacturing Company. Elimi 
nating chains and 
Davis Pipe Coupling Machine is made 
in various sizes for installing all types 


tedious assembl the 


of pressure-type joints 6 through 16 In 
diameters. Another important feature of 
the machine ts the simplicity of its opera 
tion. The easy-grip handle pushes to un 
couple, pulls to couple, without removing 
or resetting the unit. Davis Manufac 
nar 
number (3) on reply card 

through a fluid medium. The sound 
waves produced by the subsurface tool 
are picked up by a receiver after they 
have traveled to the cavity wall and back 
A timing device interval 
which is converted into distance. The out 
side circumference of the cavity is shown 
on a Polaroid-photo recording unit. Accu 
racy of the new Sonar Caliper, from both 
1 range and directional standpoint, ts 
estimated at plus or minus 5 percent 
Down-hole tool is 50 in. long and 3% in 
in diameter. Its size permits it to be run 
through 4-in. ID pipe, suspended on a 


single conductor wire line. It has several 


records the 


advantages over similar tools in that sur 
veys can now be made faster, few ad 
vance preparations are necessary, and 
tool’s minimum supersonic beam-angl 
provides better accuracy. Data is recorded 
automatically and permanently Sonic 
sending and receiving devices in the tool 
rotate continuously, so that measure 
ments are rapidly made in 360 deg turn 
at instrument level. Correlation between 
readings at different levels permits accu 
rate determination of cavity shape and 
volume. Dowell Incorporated 


Circle number (4) on reply card 


— 
— 


Model made from sonic surveys. Correlation of data shows shape of 


cavity as well as volume 


Sonar Caliper tool is 50-in. long by 3!/2-in. Unit contains sending and 
receiving devices plus sweep rotator 


Perforating Charge. Advanced Oil Tools 
has developed a new perforating r2 
which perforates the casing wit 

3-in. slots 


and has been tes! fired 


The charge is 


targets of 4'2, 5 and 


with cement. From results 


determined the slot 
depth pene 

c in volume 
frontal opening 
hy 


irge is of itt 


which disintegrates upon 


Oil Tools In 


Circle number (5) on 


Sucker-Rod Wiper. Revolu! 
sucker-rod wiper not only wipes rox 
acts as a blowout preventer. One 51 
wiper handles all sizes of rods f 
l-in. without any changes. Some advant 


rom ~s to 


ages are that it is safe and dependabl 
for wiping rods clean, including the pump 
couplings, rod guides, scr ipel and b 


tom-hole equipment, and it can be left on 


the well as blowout preventer. If rods are 
out of the hole, wiper can be closed or 
pony rod, hammer handle, sucker-rod 
wrench handle, etc. to provide seal 
Gearench Mfg. Company 


Circle number (6) on reply card 


Safety Panels. New expandable safety 
panels that automatically shut off engines 
should oil pressure drop to a dangerously 
low level or engine water temperatures 
rise to a dangerously high point have 
been developed Available for both bat 
tery and magneto type ignitions as well 
as diesels, these new expandable panels 
include pre-cut holes for the insertion of 
a Stewart-Warner tachometer, Hobbs 
Hour Meter or other instruments of1 
gages as needed in any particular installa 
tion to facilitate clocked maintenance o1 
inspection. A drop in lubricating oil pres 
sure or rise in engine temperature is 
easily and safely detected before costly 
damage can result to the engine. Protec 
tion around-the-clock for expensive equip 
ment, these panels provide the safety of 
a watchman and detect malfunction au 
tomatically. Instrument Division of Stew 
art-Warner Corporation 


Circle number (7) on reply card 
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New Equipment 


Cold Weather Well Testing. Oi! Metering source, made from ium, en Doubles Well Service Unit. Skytop R 
nd Processing Equipment Corp. has de } Oo re t t W r W 





igh neutron flux w wf 
signed a special heatir nit accessory for emission Of gamma 

cold weather n its well tester. Heat together with the 

ing unit has 2 | One is to keep as a result of 


produces 


Compact Well Servicing Pump. N« 


} 


Perforating Equipment. S 
pendable perforators of w 


mh 
co 


ir 


spt 


Spherical Metering Separator. 


Tanks 


5000 Watt D-C Flectric Plant 


Digital Data 
Spi . se 


Control Systems. Electro 
noms ew digital data transmission 
ind control c« | " w highly accu 
rate measurement, control and indication new 
of numerous inc rial operations. All “tter 
systems will p m on commonly used 


communications nnels telegraph 


iting equipment 
penetration and less bi 
vecause of larger 

c positioning 
circuits, telepho: ne VHF radio or mum of debris | 


microwave links Jets pressure-sealed aluminum ca Marine Gravity Meter. Mod 


One of the most common examples of fastened rigidly on a single Marine . M 
| ‘ if el t 


liquid level gaging is found in petroleum num tube of anv lens 


tank farms. Flectro-Span tank gaging sys more in 
m provides a al gage at tankside, Rirdwell In 
ransmission of data to a central location ( 
nd record of information by lamp indi 
automatic electric typewriter Diesel Engine. Latest W 
} 


nched tape, or graphic charged engine mod 


ircle number 


omatically show sequent a compact and powerf 
lin r | 
mber of tanks or of a cylinder, 4-cycle, t ‘ 


| . 
tank as well as average tempera ‘ ahs displacem 


single 
ot tank contents offers lively fC 
Flectro-Span used for pipelines trans prompt starting 
porting oil, fuel and gas provides for flow power, and great 
pressure, temperat 1d malfunction Without an intercool 
warning i rvisory control. Ber power available from th 
t Aviation r tior DLCS Turbi-Diesel is |! 
Circle number (10) on reply card rpm. Without positive drive trom 
gine, the parasitic load decrease 
Improved Logging Tool. Development of engine load, which improves over 
i new, smaller, more stable source of economy throughout the speed 
neutrons for neutron logging has been an Waukesha Motor ¢ , ar 


nounced by Well Survevs. Inc. New Circle number (1 on reply ¢ 
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Template Permits Scale Drawing. Minne 
sota Rubber & Gasket Company has is 
sued a template-ruler that permits faster 
ind more accurate drawings of the firm’s 
Quad Ring seal. The ruler will be given to 
all design engineers whose companies are 
now using or intend to utilize the new 
four-lipped ring in various sealing applica 
tions. Five available cross sections are cut 
out of clear styrene plastic to true size and 
contour. The company issued the tem 
plate-ruler because of the Quad Ring seal’s 
unusual cross section, which was difficult 
to draw to correct scale and shape in de 
signing components. Minnesota Rubber 
{ Gasket Company 


Circle number (18) on reply card 


Two-Way Radio. General Electric's com 
munication products department has pub 
hed 2 bulletins on two-way radio selec 
tive-calling. ECR-448 describes “Individ 
tal Call,” which enables an operator to 
turn down radio volume until he receives 

light or buzzer signal indicating an in 
coming call. ECR-439 explains “Group 
Call,” showing how a radio-equipped fleet 
may be sub-divided into as many as 10 
different groups according to job func 
tions, by types of vehicles, or by locations 
served Gene ral I lec fric € ompany Com 


munication Products Department 


lis 
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Wire Line Specialty Tools. A 24-page 
brochure covering wire line specialty tools 
for permanent well completions and re 
lated well servicing Operations is avail 
able. Cutaway drawings, engineering data 
parts and price lists, and recommended 
use, as Well as operation and maintenance 
are given. The equipment shown in the 
hrochure makes it possible for the pro 
duction or service company operator to 
obtain a complete wellhead assembly as a 
unit installation engineered to his specific 
operating requirements. Bowen-ITCO 
Circle number (20) on reply card 


Electrodes. “Rexarc Engineered Tough 
ness” is the title of a 20-page manual on 
Rexare hard-facing and manganese elec 
trodes. A comprehensive procedure sec 
tion artistically illustrates many typical 
buildup and hard-facing applications for 
better wear resistance. Recommended ap 
plication procedures are shown, together 
with the type and quantity of material re 
quired, and the range of machine settings 
for each. In addition, an elaborate Direc 
tory of Uses, by industries, features an 
alphabetical list of worn parts that can 
be rebuilt, and names the proper electrode 
for the purpose. The manual presents 
many aids to the welder. The Sight Fee« 
Generator Company 


Circle number (21) on reply card 


Single Drum Multi-Purpose Portable 
Hoists. A new 12-page, 2-color booklet, 
No. 3-83, describing Joy single drum mul 
ti-purpose portable hoists has been pub 
lished. The booklet carries descriptions 
and specifications for the Joy line of air 
electric and gasoline driven models. Rane 
ing in size from 0.9 to 15 hp, the hoists 
have lifting capacities from 750 to 5000 
Ib at rope speeds up to 125 ft per min 
Wire rope capacities range from 200 to 
1500 ft. Joy Manufacturing Company 

(22) 


Circle number on reply card 


B-178 


NEW Literature 


Colfoam Microballoon Spheres. Colton 
technical Bulletin MB-110 contains in 
structions for the use of Colfoam Micro 
balloon Spheres on tanks with mixers. A 
representative table for an intermittent 
mixing cycle where the mixer its operated 
during both the filling and emptying cycles 
s included in this bulletin. Colton Chen 
al Co 
Circle number (23) on reply card 
Two-Channel Galvanometer Recorder. 
Specifications and features of the new 
Dual recti/riter, first 2-channel rectilinear 
galvanometer recorder, are contained in a 
6-page, 2-color bulletin. It records 2 func 
tions rectilinearly on 
on a single chart, and is availab’e 


full 4'2-in. scales 
with a 
10-speed fingertip-controlled transmission 
Texas Instruments Incorporated, Indus 
rial Instrumentation D ior 
Circle number (24) on reply card 

Balanced Valve Regulator Bulletin. A 
newly revised 12-page photo-illustrated 
bulletin (No. 1082, Rev. 2) describing 
Rockwell's 014 low-pressure balanced 
valve regulators has been issued. Out 
Standing new features of the revised vet 
sion include a detailed schematic drawing 
illustrating use of the Rockwell 173 high 
pressure regulator for pilot-loading of the 
014 and a similar drawing showing use 
of the Rockwell Type 39 power pilot regu 
lator for the same purpose, with the help 
of a new adapter which facilitates mount 


ing. Meter and Valve Division, Rockwe 
Vanufacturine Company 
Circle number (25) on reply card 


Longer V-Belt Life. Simple precautions 
to prolong the life of V-belts, increase 
drive efficiency and thereby assure full 
continuous production are contained in a 
new 12-page bulletin 

It describes various types of V-belts 
and tells how to select and match them 
It lists 7 steps for the correct installation 
of belts and offers as many hints for 
making them last longer. Portrayed are 8 
most common causes of V-belt destruc 
tion. These include snub break, slip burn 
base cracking, abrasion, oil deterioration 
rupture, ply separation, and worn sides 
{/lis-Chalmers Manufacturing Company 


Circle number (26) on reply card 


Handy Catalog-Packet. Mobile Drilling 
has combined all its descriptive literature 
in a handy catalog-packet. The main body 
of the catalog is devoted to Mobile's ex 
tensive line of earth drilling accessories 
including augers, core barrels, drilling 
heads and bits, winches, couplings and 
other equipment. Pockets on the inside 
front and back covers carry additional 
literature on the company’s complete line 
of mobile rotary drilling rigs. Mohik 
Drilling Incorporated 


~~) 


Circle number (27) on reply card 
Fuel Injection System. A 12-page book 
let, “Cummins PT Fuel Injection Sys 
tem,” has been released. Printed in 4 
colors, it shows cutaway views of the 4 
PT fuel pump assemblies as well as the 
PT injector. A section is also devoted to 
optional governor arrangements. Cum 
mins Engine Company, Inc 


Circle number (28) on reply card 
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For more information on items described 
here in brief, use the handy reply card 
and circle the corresponding numbers 


Slush Pump Maintenance. The “Slus! 
Pump Maintenance Manual,” a 60-page 
publication designed to improve mainte 
nance, handling and replacement practices 
with regard to fluid end pump parts, has 
been published. This very complete and 
comprehensive work ts devoted pring 
pally to the consideration of fluid enc 
pump parts but also takes up the pressure 
side of the hydraulic system, surface mud 
system, suction conditions and selectio 
of drilling fluids. Other topics are the im 


portance Of ptston liner clearance, loca 
tion of troubles that cause knocking, typ 
ical fluid end pump parts troubles and 
possible causes, table of pump capacities 


measurement of rods and liners for ord 


ing. Mission Manufacturing Compar 


Circle number (29) on reply card 


Metalweld Offers Booklet. A compreher 
sive report on protective linings and coat 


ings is now available 





This brochure discusses types of pro 
tective linings and coatings, why tl 
important, when an should b 
applied. Its sectior \ Xp } 
what it is, how it can nined | 
what to do about it of pre 
fective system to its enviror nt is < 
discussed in detail. P f ( 
Division of Met / 

Circle number (30) on reply card 


Portable Filtreat Unit. A bulletin intro 
ducing the first complete portable filt 
tion and treatment unit designed ex 
pressly for oilfield service has been pub 
listed. The Atlas Filtreat Unit ts com 
pactly packaged for transportation on 
portable skid, and all electrical controls 
and instruments are panel mounted. Bul 
letin also lists the features of the unit and 
shows a schematic flow diagram of typ 
cal filtreat water treatment and filtration 
installation. Atlas Associates, Ir 


Circle number (31) on reply card 


“Products and Processes.” A new bulletir 
entitled “Products and Processes.” com 
prising 32 pages, fully illustrated, dealings 
with all water and waste treatment equip 
ment designed and manufactured by the 
company, has just been released by In 
filco Inc. It contains cross-references for 
all detailed bulletins devoted to specific 
equipment in municipal, industrial, sew 
age and industrial waste treatment fields 


Infilco Inc 


Circle number (32) on reply card 





Opportunities as a Technician. A 32-pace 
educational aid booklet entitled “Your 
Opportunities in Industry as a Techni 
cian” has been published. It emphasizes 
the vital role and promising futures in this 
comparatively new and growing occupa 
tion. Citing the enormous range of activi 
ties and career opportunities in all fields 
the pamphlet notes that the technician 
holds a key spot between the engineer 
and craftsman in industry, between theory 
and production. An average of between 

and 7 of these specialists are reported 
needed right now for every one profes 
sional engineer in all areas of industrial 
research, development and production 
The Education De partment of The Ne 

tional Association of Manufacturers 


Circle number (33) on reply card 


1957 








ngineer 


KEEPING PACE 





Petrochemical 





—_ ~ 


LUEEL 


(SINCE 1916) 


ON THE DELAWARE + CHESTER, PA. 


Drills were chewing their 
way down for about 2000 
feet in the search for oil in 
1916. Today's drilling depth 
is more than double that 


The change in drilling that 
forty years has brought well 
symbolizes many advances in 
the petroleum and chemical 
industries. Engineers have 
dug more deeply into the 
secrets of nature, too 

have designed plants and 
processes to wrest new prod 
ucts and services from pe 
troleum, ores and elements 


We mentioned 1916 because 
that is the year Sun Ship was 
founded. It has long served 
the swift-growing needs of 
petroleum and chemical in 
dustries. Year by year, the 
engineering skill and facili 
ties of the great Sun Ship 
plant have proven their ability 
to meet the demands for 
plant and equipment keyed 
to the swift pace of prog 
ress in these and other 
important fields. Sun Ship 
keeps pace with progress 


SHIPBUILDING & DRY DOCK COMPANY 








@ Davison gives you quality 
@ Davison gives you service 


@ Davison catalysts save 
you money 


Progress Through Chemistry 
DAVISON CHEMICAL COMPANY es 


Division of W. R. Grace & Co. 

101 North Charles Street, Baltimore 3, Maryland 
Sales Offices: Chicago, lil.; Houston, Texas; New York, N.Y.; 
Baltimore, Md.; San Francisco, Calif. 

In Canada: Davison Chemical Company Ltd., Toronto 


Producers of: Catalysts, Inorganic Acids, Superphosphates, Triple Super- 
phosphates, Phosphate Rock, Silica Gels and Silicofiuorides. Sole Producers 
of DAVCO® Granulated Fertilizers. 
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near Henry, Ilinots, for production 
oxidants for the petroleum, rubb 
Scheduled tor completion in early 
by Blaw-Knox 

Atlantic Refining Company wil! 
tion unit at its Po Arthur, Texas 





4 4 pre 


TOS 


or spring 


ymponent for premium 





B. Fk. Goodrich Chemical Company 


el 


f 

if ch 
na 

~~» tt 
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Imperial Oil Company, Ltd. has received 
officials to proceed with S million pr 
capacity at its Calgary, Alberta, refinery 

Richfield Oil Company, entering into | 
build a 16-million gal per vr benzene unit 
fornia, refinery. Plans to be in producti 


Standard Oil Company (Ohio) | 


A\ ( ) I4 


No refing The § i-n ( 
YS 4 al th \ tt ( 


Kee & Con 


ve 


Cid 


Cit-Con Oil Corporation will spend about $4-mill 


iffin wax productior 


pand p 


distillation, turtu extraction 


Standard Oil Company of California p! 


eforming units at its Richmond and Bake 
Both units will be onstream in mid-1958 
Standard-Vacuum Refining Company is sp« 
to expand its Durban, South Afric refiners 
»S.000 BPD. New units will include a Power 
tillate Hvdrofiner to be built by Foster Wheele 
Tennessee Gas Transmission Company 
$3,000 gal per day of n itural gasol ne and 

Mi Mef per day gas processing plant to be bull 
New Mexico. The plant will start operations 
veal 

Shell Oil Company will have Fluor Corpora 
BPD sulfuric acid alkvlation unit at the An 
ton, refinery. The unit will be completed next 





Esso Standard Oil Company 


will soon have a $!i-m on salt 
dome storage project use near 
Sorrento, Louisiana, 35 miles south 
of its Baton Re uge refinery Five 
cavities will stc ethylene, propy 
lene, propane, and butane to off 
set production and onsumption 
cycles. The picture shows part of 
the 100-acre tract leased by Esso 
in the middle of a dense second 
growth cypress swamp. The salt 
dome formation is more than 


2000 ft below the swamp 
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Carbide & Carbon Chemicals Company 


Amoco Chemicals Company 
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American Oil Company 
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Shell Oil Company of Canada 


Cal-Mex Oil & Refining Company 






Phillips Petroleum Company 
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Partial Shroud Impellers Reduce Risk to 
Bearing Failure at Near Shut-Off Conditions 


How to Reduce 


Pump Thrust 


Bearing Loads 


Consist! N1I 


Chester McFarland 
De Lava! Steam Turbine Come 
renton, New Jersey lor Op itn 


C 
off. This reduction 


© Col 

duces in turn the b operation at shut- 
Effects of operating above and below 
design point... 

continuous tt 

Process pumps p 
perience this met 
Many processes 


plants particularly it l of po 
mers and resins, are essentially bat 
operations. Many times the batches 
run close enough toget 
able continuous 
proached For the convenience 
operators, pumps used with such a sys 
tem are oft llowed to run at sh 
otf between batches. Also, pumps in 
fineries al ten run at well under ind pro 

en flow rates, with near shut-off 

’ g continuous 

An accumulation of sate 
selecting the intended operating point verated 
can also result in operation close to several me 
shut-off when the pump ts actually in can offset 
stalled. Since most process fluids have their efforts 
not been tested for friction flow char fluid’s velocity 
acteristics as thoroughly as has water, into pressure energy 
calculations of friction loss are not as ually increasing from 
accurate as those for water. Coupled or tonguc round 
with this, future growth in demand throat through which the fluid 
is usually considered in selecting the The unbalanced pressures const 


design point force in a radial direction causing 
When a pump is first laid out on the deflection. Mounting the impell 
designer Ss board. he h iS preselected tween bearings and incr 


Fig. 1. Singl ction impellers with some of some commonly desired design point diameter will giv rea 
ig. . ingie sucti ' ' °) > 


the rear shroud removed and has calculated the throat, eye and ness to re 

















lesign can 
econd tons 
rom the fh 


4 


Thrust 


*s 


rom 

sure acting 1 ection against 
suction pressure a g in the other. A 
double suction impeller with its 
herent hydraulic li it all points 
s used in horizont plit Case pumps 
and will overcome axial thrust for the 
most part. What thrust then remains ts 
the result of uneven entry of the fluid 
nto the two sides of the impeller be 
cause of poor piping arrangement o 


wzzle casting variation 


What happens when shroud area is 
reduced... 


With an end suction overhung in 


peller design of pump, the shaft can also 


be made heavic This design requires 

single suction impeller unbalanced 
ixial thrust is present na direction 
toward the lower pressure suction sick 
of the impelle Remembering that 
thrust force ts essentially some pres 
sure multiphed by the area upon which 
it acts, some of the force can be elimi 
nated by eliminating some of the area 
(The shut-off pressure itself cannot be 
diminished without changing the design liches the deo! 
point pressure or altering the shape of 


expected In ca 
the pump’s characteristic curve.) Fig thrust at shut-oft 
| illustrates the single suction open type proximately 65 pet 
of impeller with some of the rear designer's velocitic 
shroud area removed more nearly those o1 


l ig 2 reveals the effects of this part The part il shrouds do not 
} 


ial removal of shroud area This test, affect the thrust load which 


duplicated on several single suction proaches the value that woul 


overhung process pump designs, estab tained with tull shrouds 
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Forecasts call for LO1l-octan pool gasoline 
by 


gasoline 


and 107-octane 
bi wid 
onomical route to this high-quality fuel 


19695 premium 


/ 


Wildy iH1 di Wladnad., 


\Vlos/ c¢ 
j 
appears to be alkylation and isomerization, 


- : 
followed Dy extraction of catalyti } 


cformaw&es. 


S. W. Curry 


The Refiner’s Situation 


tr 
t 


ie | 


mon 


nited 
C mal 
resent 


War ie h el 


nel i 
ition. The 


increasing very rapidly 


abilities of vell 


Not only 


spent in the last 10 years for increasing 


continually taxing the operator as 


processing equipment have millions of dollars be 
refinery throughput 
but many more millions have been invested to produce motor 


to World War Il 


the additional investment required for the pro 


fuels of a quality undreamed 
Nor is 
ol 


ol prior 


1) 

duc 
Available informa 
to 


highway loco 


tion premium motor fuels at end 
that the American 


demand more and more performance fr 


in Base Case for Determining Cost of ‘‘Octanes’’ 


tion indicates public will continue demonstrat 


proxim 
om the 
motives 


which Detroit is producing in large quantities. En 


gine designers will in turn achieve this added performan 


largely by increasing the compression ratio of the engi 
This will complete the circle by 


higher 


whetting its 


the 


appetite i 


higher and octane numbers of motor fuel FIG. Crude charge analysis. 


consumes 


We will not discuss the economics of burning higher and 


higher quality motor fuel in higher and higher performan 


1K 


We 
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th 


S and includes the 
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Distillation 


IiCKINg 


rua 
icuuMm 

Fl ( 
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+. Catalytic 


6 nifining 


Polym«e I 


Platforming 
Because of iken th 
ol 


our tamilarity with them, | have t 


liberty using the 


ippli 


oped by Universal Oil Pt 


we will superimpose other 


r Rexforming, and “Penex 


FIG. | 


U. S. gasoline Research octane number 


C-6 THE 


of each upon pool octane 


ible processes that have been devel 
On the base cas 
HE Alkylation 
showing the effect 


iddition il 


oducts Company 


processes such iS 


Isomerization 


ilong with the manu 
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FIG. 3. Base case gasoline pool. 


Costs and Means of Increasing Pool Octane up 
100 CFRR Best Routes to 100-Plus Octane Ratings 


s 


Research Octane Numbe 


6. 5.C parison ¢ ncremental costs vs octane 
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FIG. 7. Final 101-octane gasoline pool. 


tion is, therefore, a recvcle operation, whereas hexane isomer 
zation is once-through combined stream 
rating of the C.-( 
Ihe Platformer will be operated 
Platformate with alkvlate 


gasoline components produced in the refinery 


The product is 


The octane isomerate would be 79.5 


( FRR clear 


a 9S Research cleat 


(95.5 leaded) 


to make These 
ind the other 
plus TEI 

CERR. Inc 


bbl. Without isomer 


will produce a total pool gasoline 


rating LOO octane 
base case Is 45.5 cents pel 


100 Research 


ncremental 


remental cost over the 


ization, Plattormate testing 


octane clear would have been necessary and the 


cost over the base case would have exceeded 50 cents pel 


hb] 
A pool 101 CERR is 


number readily obtainable under this hypothetical processing 


octane rating of the highest full octane 


scheme. At this level we have reached the anticipated U.S 
Any prognostication concern 


that 


pool octane required in 1965 


ing pool octane number beyond 1965 


would be just 


LUCSSES 

The 101 octane pool gasoline will require all the process 
units shown for the previous 100 octane case, plus an increase 
n the severity of the Platforming operation to the level of 
98+ Research, clear charging an 
Illinois Basin naphtha, a Rexformer is indicated as econom! 
cally preferable to a Platforming operation. We have there 
fore included Rexforming in this case as a substitute for the 
existing Platformer 
) Generally, this would 


At this reforming severity 


Platformer. (In probably 


practice the 
Rexformer 
appear to be in order when it becomes necessary to Platform 


to levels in excess of 95 CFRR octane number, clear. This 1s 


would be converted to a 


‘ 


not an operational consideration but purely a matter of 


economics 
Shown on Fig 

for each pool Research octane number and the approximate 

added to the refining 


6 is the curve of lowest incremental cost 


level at which various processes are 


noted, for a 
Basin 
with slight 


scheme. The example shown ts, as previously 


20,000 bbl refinery operating on an Illinois type ot 
crude oil. Nevertheless the results would apply 
modification to the majority of crude oil types and refining 
schemes. We would particularly emphasize the point that very 
large refinery throughputs are not required to justify the addi 
tional processing equipment necessary to produce super high 
octane gasoline 

Major components of the 101 octane pool in our hypo 
are Rexformate testing 98.8 Research, clear 


Researc h 


thetical refinery 
alkvlate at 94 Research, clear; isomerate at 79.5 


clear, plus the other unfinished gasoline streams as shown 
below. Incremental cost over the base case will be 60.2 cents 


per bbl 
We believe that we have achieved 101 pool octane by the 
direct scheme using com 


and processing 


There are, of 


most economical 


available course, several 


mercially processes, 
other octane-improving techniques which might be utilized 
but at the penalty of economic disadvantage for relatively 


small octane improvement 


Effects of the Processing Scheme on Yields 
Major refining processes historically utilized in the manu 


facture of high octane gasoline are those which decompose 


a part of the hydrocarbon feed in the very act of producing 


the motor fuel. Examples are catalytic cracking and catalytic 


reforming. There are others, however, that combine gaseous 
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FIG. 8. Process yields for various process ng schemes 


wdrocarbons to produce liquids suitable for use in premium 


These include catalytic polymerization and cata 
Sull 


essentially rear range the 


} 
PasOrnes 


, I | : 
tic alkylation 


\ 


others, such as catalytic isomerization 


hydrocarbon molecule without s 
icant decomposition of the feed stock 

Fig. 8 shows the effect upon yields when produc 
octane numbers by various refinery processes which 
market 


volume 


considered here At the present values 


quality gasolines, any appreciable shrinkage 


viewed with alarm, as it may very well be the highest cost 


factor to be encountered in octane number improvement 


Consequently, the employment of alkylation and tsomeriza 
in preference to high severity reforming, is 


tion processing, 


obviously the desirable route from an economic standpoint 


Investment Requirements for Producing High 
Octane Gasolines 
have have not 


Alkyla 


9 shows the 


So far we discussed operating costs but 


stated the capital investment involved in adding HI 
tion Penex, Isomerization and Rexforming. Fig 
estimated incremental capital investment required for process 


equipment for each additional octane number of the total 
pool gasoline 
Immediately upon increasing the pool octane number above 


93 Research, the HI Alkylation 


and costing about $1,550,000 ts 


unit previously described 


indicated It IS capable ot 


producing approximately 1500 bbl per std day of 94.0 Re 


search octane clear alkylate 
Process unit investment cost above the 94 pool octane 
is relatively constant up to about 97 octane pool, where 


comes necessary to operate the Platformer at higher severi 


occurs at LOO octane 


Next large investment increase 
additional 


ties 


pool, at which time an investment of approx 


mately $670,000 ts required to install an tsomerization unit 


o5 


01 incremental Rexforming, A kylot on A 
00 incremenial Plat forming, Alkylation And Penex 


99 ' ; wo 
S 


98 ; ~ 
97 

36 

95 

94) 

93 


FIG. 9 


Incremental investment costs 
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Profit via Higher Gasoline Octane Numbers 
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rm) 


ch Octane Number 


incremental octane po 
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ASPHALT is coming 


into its Owneln a Hurry 


classically defined as 


black 


occuring in nature O! obtained trom the 


Asphalt, 


brown to material 


cementious 


refining of petroleum,” has long been 


misunderstood by management, with 
the obvious rest at its potential as 


a profit-maker has not been completely 
exploited Now, thanks to the well puod 
ion nation-wide build 


hl] 
Lil 


licized SIO 
ing program, al manageme! 


and technology in asphalt manutacture 


and sales are beginning to take a close 
look at some of the headaches that have 
plagued and perhaps retarded the in 


justry for years, and are looking 


how to make the most of the future 
Refiners are gleeful about the etlects 
that the road-building program has 
had on the sales of petroleum products 
Asphalt sales are climbing rapidly, are 


expected to reach 130 to 150 million 


bbl per yeal by 1960-1967 up aboul 


from the consumption ol 
But that is just 


SU percent 
9? OOO,000 bbl in 1955 
one part of the picture: Vast new mal 
kets for petroleum products are visual 
ized, products to build and operate 
road-building machinery, tuel to powe! 
the cars that we use on the highway net 
work, and lubricants to keep the wheels 
turning smoothly. For example, some 
expected demand for motor fuel to dou 
1970. We 


will have 90 to 100 million vehicles on 


ble, perhaps even triple by 


the highways by then, whereas we have 
only 65 million vehicles now operating 

For twice as many vehicles to travel 
twice aS many miles as this year’s cars 
more road and mor 


Average annual mileage 


we must have 
parking space 

per car has been dropping slightly thes« 
past few days and will doubtlessly con 
tinue to drop until the highway pro 
gram is well on its way to completion 
The 25 to 35 million additional cars 
that will be on the roads by 1970 must 
have 85,000 miles of singlelane high 
bumper to 


way just for them to be 


bumper. Much more mileage of high 
way is needed to drive normally 

In all this sunshine there are some 
sobering thoughts, however. Somebody 
has to pay for the construction program 
through the form of taxes taxes on 
petroleum products, It is the duty and 
responsibility of the petroleum indus 
try to see that the tax dollars are 
efficiently, and asphalt spokesmen be 
lieve that their product is an important 
key to get the most mileage out of the 
tax dollar. And the refiner would like 


to make a profit, too. 


used 
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These and many other problems fac 


ing the asphalt manufacturer were 
brought out in Asphalt Symposium 
it the Western Petroleum Refin 
Association’s forty-fitth annual 
al Sun Antonio late la 
WPRA 
also president of Leon 
Michigan 


symposium, saying thal 


) 
nh 


Outgoing president 


zell, 
Refineries of Ima 


not th 


Acy-noted inc 


top Management attitudes towards as 


need to be changed 


nha 


phalt 
Brazell 


nents’ lack of interest 


thought that top manage 


ind knowledge 


of asphalt ts a reflection on the techni 


cal people in the refineries, the sales 


people, and the accounting depart 


ments St and current 


ittitudes, Braz i Called on Management 
to take a close look t the economics 
ot asphalt manufacture vs residual fuel 


r th t isphalt 


oil, and to realize t must De 


made trom properly selected crudes 


ind that its quality must be rigidly con 
rolled 
he asphalt manut has a 
r point asphalt is cheaper to 


concrete, and 


nstall and ma ¢ 
isphalt roads last longer. All the sym 
posium spokesmen emphasized that the 
asphalt industry must educate the pt 

these ad 


lic and public officials on 


vantages of as] how it should 
be applied t a gh quality 
highway. Arvin S, Wellborn 
Asphalt Institute 


smooth 
chief engineer ot the 


made the point quite ciear, stating the 
taxes on petroleum products will 

tor a larg part t the highway pr 
Ih S 


make highways for cars to drive on 


gram Same program that will 
vill cause higher taxes that in turn may 
motorist, due to higher 
said Well 


isphalt roads should be promoted 


restrain the 
prices. Since such ts the case, 


to hold down costs ind 
taxes 


Asphalt 


hauling, too 


specifications need over 


loo many grades for many 


years have plagued the refiner, but 


progress is being made. Just recently, 


the Asphalt 


number of 


Institute recommended 


that the paving grades be 
reduced from nine to five. And now 
they are giving a lot of attention to re 
ducing the number of cutback grades 
According to D. W. Gagle of Phillips 
Petroleum Company, the American As 
sociation of Highway Officials, The As 
Public 


phalt Institute, The Bureau of 


Roads and others have managed to re- 


e the number of asphalt des t 
$4, with sll too many noncontormists 
Gagle said that many of the 
tests are not real 
mproved tests 
headway 


A cheer 


being made on 


tul note is the headway 
systems for supplying cutback 
[he equipment ts available, and it 
pendable. The problem is one of « 
shing proper tests and getting offi 


at all levels to accepl these tests 


now possible 
in increased trend towar 
solvent processes, accordi 


} i 


white d ! methods « 


SCUSS 


isphalts 


ly 


gard isph tif 
n asphaltine c 


Stull another 
ment 1s 
tween aspha 
building cont 
ren Warden 
Associates ¢ 


Warden 
symposium that asphalt ma 


| 


Vania Suggesicd 


should establish sales eng 
partments to aid road construction con 
tractors in the proper use of asphalt 


It's to be remembered that asphalt is 


not used as a homogeneous material in 
paving rather it’s mixed with agg 

gate Of varying sizes to achieve desired 
properties loo often, said W arden, th 


h 


does not nave 1 


contractor adequat 
nowledge of the many factors that « 
tect the quality and appearance 
finished highw i\ Bec IS© 4 

the contractors 


deficiency among 


Wat den 


attention to the 


feels that refiners must giv 


more multitudinous 
problems of proper asphalt-mix prepa 
ration and application, should have en 
gineers to go out and assist road con 


Struction contractors to do the jo 


properly. This is perhaps the only way 
he believes, that many instances of poor 
highways built with high quality asphalt 
** * 


can be avoided 
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A unique tool handling system is one of 
the cost and time cutting procedures 

at Ohio Oil Company's Robinson refinery. 
Here's an inside look On hou 


ad medium-sized re finery 1s maintained 


Maintenance in an 
Oil Refinery 


Bert E. Newton 


Maintenance Enginee 


The Oh oO mpany, Rob 


I s becoming apparent with each ucts at a lowe 
passing vear that the maintenance de thought that we 
partments in our petroleum refineries tive business 
ire being recog by management must have 

is a Very Vilal part in getting each bar dures, bette 


el of petroleum products on the mat ter contacts 


ket. In this day 


t highly competitive spection al 
usiness, Management has brought pro partments 
cessing and maintenance much close! 


gether in an effort to produce prod 





WORK REQUEST 


Unit Charge 


Regular Work Order Procedure 
Betore y work her tl 


Reg iested f 





FIG. |. The original copy of the Work Request is sent to the engineering department, wh 
develops the information needed to make up a Work Order. A copy of the Work Request 
routed to the plant superintendent, assistant superintendent, and then to the planning and 
scheduling department as a means of passing on pertinent information on the operations 
the refinery 
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|. All work requests (Fig. 1) are 
made out in duplicate, with the origi- 
nal going direct to the engineering de 
partment, the carbon copy is routed 
to the plant superintendent, to the as- 
sistant superintendent and then to the 
planning and scheduling department 
Management approval is not required 
on these carbons, but they are sent to 
them as a means of passing on pert 
nent information concerning the opera 
tions of the refinery. The engineering 
supervisor determines what work re 
quests require engineering, and imme 
diately assigns the requests to area en- 
gineers, who contact the unit foreman 
and checks to be sure the work is 
necessary and warranted. If upon in- 
vestigation the work request needs en 
gineering, the area engineer devlops the 
job complete with blue prints, a job de 
scription, and a bill of material and 
then passes the work sheets and prints 
on to the maintenance supervisor who 
has the work order issued to cover the 
job. After the work order is issued (Fig 
2) with the attached prints and bills 
of material it is routed through the 
superintendent or the assistant superin- 
tendent for their approval after which 
the job is then released to maintenance 
for scheduling and completion 


2. If the work request does not re 
quire engineering it 
to the maintenance supervisor fo! 
suing, and follows the same route as the 


is routed directly 


IS 


engineering orders in regard to secur- 
ing approvals from management. Afte! 
the work order is issued in triplicate it 
is reviewed by the planning and sched- 
uling office and either scheduled for 
completion on a given date or placed in 
the back log for future processing, 
especially if it is the type of work that 
can be done in cold or rainy weather. 
We attempt to keep a back log of 5 to 
10 percent to be processed when the 
work load is light. 

3. When the work order is issued 
to the craft foreman for processing, one 
white copy is filed in the planning and 
scheduling office, one white copy is 
retained by the craft foreman and a 
pink copy is given to the craftsman who 
is to do the work. If more than one craft 
is involved originally, additional copies 
are made for each craft. However, if 
in processing the work, it becomes ap- 
parent that other crafts will be required 
and these crafts have not been issued 
a pink copy, an interdepartment order 
is used. It is attached to the craft copy 
upon completion so that the scheduling 
and planning office will know that all 
parts of the job covered by the work 
order are completed. 

4. Inevery case the completed work 
order or orders, if more than one craft, 
must bear the name of the craftsman 
who has done the job, the signature of 
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the originator who requested the work the originator of the work ordet 


to be done, and the signature of the >. Costs are tabulated monthly 


raf re give > I 
Cc t foreman. This gives both the distributed to the units that origin 


maintenance foreman and the planning the requests and to the maintenanc 


and scheduling departments a double partment so that a history can be m 


‘ : , , 
of the costs of the many types of main 


check on all work orders. and at the 


Same time has the written release from tenance functions that they are required 





WORK ORDER No. 9208 

HE OHIO OLL COMPANY 

ROBINSON REFINERY 
Dat 


DISTRIBUTION 


elayed Coking Unit 
qu 
Area Engr 
R. A. Bates 
Acct. Dept 
Ky gl De pt 1 
l 907)! Requested by R. Price August +0, 


CODE: 90-9208 


Approved by: D. L. Winsett Hoelsche 


De I Install a platform at 262’ elevation in the Coker structure 
for repairing swing joints and air motors on the coke drilling apparatus, Plat 
form consists of stationary platform shown on Lummus ( ompany drawings 


and movable platform shown on Ohio drawings. 


ENGINEERING DEPARTMENT 


Drawing Nun 
17-136; 47-1 
E3169-197-3 


, 
37; E3169-176-4; | O Nu 


chase che be 
RX 27982; RX 27983 


I 


Availability Tools and Mats 


Time and Date Started 


Time and Date Con reter 
I 





ee 2. Work Orders are issued by maintenance supervisors in accordance with the job 
escription prepared by an area engineer. Work Orders are routed through the plant superin 
tendent's office for approval, after which it goes to the maintenance department for schedulin 

and completion. . 
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re used 


Recurring Work Orders i ’ ret : of comparabl 





Work 
Order 
Unit No. Description 
l Rout ( 


Date 
Issued 
Emergency Work Order 
Procedures 
All emer 
“ n , ‘ 
Checking of Bearings 
ind Greasing Equipment 
ntiing 


sual Inspection of Equipme: 


; 


cking Lights 
ent of Light Bulb 
placement of Fuses 
neching oO! Routine Inspect 
onsidered as Operating i . crys pce cena 


De partment 
equesl 


to the engu 


the plant supe 


using the secon 


who 


Re-occuring Work Orders 


icl 


: l nt, ifs 
ad Dump Mater 


tside Plant) 


and Dun p Mater 


S pO 

‘ Operators I rie 
ce a Week Operation 

ven Fire Pump 
Welding Mac} 


Repair Phone Syst 
3-55) 
with Design | 
tilroad Switches ind Su 
to Mobile Radio Equipment ) nvestigated 
W arehouse Dock 5 be taker | 
Spent Slurry to Bu ? 
Spent in Mainter nstructior 26 Tool Sheets 
ve and Handle Coke i-Z ) < 7 ls 
Robin” Deliver nels 
ughout Plant 
in Supervisory 
Productive Orders) 
or Re pai and Maintenan 
Instruments and Equipment 
Cleaning Coal and Coke Transfer Tracks (all 
Checking and Repairing Pressure Gages 
Checking, Re-setting and Repairing Smith & 
Varec Gages 
Packing Valves (all hours) 
Packing Pumps (all hours) 
Maintain Roads, Pavements, Ditches ar a P irking Lots 4 : niol ation such s 


Repair Yard Pumps 22-55 t tubes, the size and gage 


Pick up aviation gasoline samples at different points 8-24-5 *r and types of gaskets require 


and conde 





gether with the bolting information 


FIG. 3. Routine maintenance is covered by re-occurring Work Orders designed te For example, an exchanger dev 
eliminate much of the paperwork associated with “nonrecurring” jobs. Ed. note: Item 27 trouble and has to be taken off 


Handling and Tending Goats,” seems to offer interesting diversion from the more usual types 


of refinery work for repairs. The planning and s 
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ssues an emergency work 
cover the repair, and imme 

yntacts the craft foreman con 

the proper crew selection 

oom is notified that a specific 

s down for repair and they 
tind the tool listing in the master tool 
book and assemble the tools so that 
vhen the repair crew moves to the job 
site they can stop at the tool room 
where the tools have been placed in 
tote boxes, pick them up and continuc 


on the job. In the event the repair crew 


comes trom another area of the plant 


the tools are delivered to the job site by 
our plant delivery truck which makes ; 
complete route at regular intervals. This 
tool sheet originated trom the plant sug 
gestion system and management agreed 
to put it into effect after making pay 


ment for the suggestion 


Turnaround Procedures 
Ihe turnarounds on our three large! 
units occur every 18 months on a sched 
iled basis, and on our smaller units 
on schedules of from six months to one 
We follow the same procedure on 
turnarounds whether they be 
irge or small and find that by so doing 
we can do a top flight job in the mini 
mum of time allotted by the process 
ng people. Planning on the next turn 
round starts immediately after com 
pletion of the current turnaround. Ws 
also use our basic turnaround proce 
“eee 


dures on our boiler and turbo-generate 


turnarounds at the power house 


Pre- Turnaround 

As an aid in estimating the time and 
cost of the new turnaround, manhout 
and cost records are kept for previous 
Monthly 


held with representatives of processing, 


turnarounds meetings are 
engineering, maintenance and manage 
ment in attendance. Repairs, new addi 
tions to existing equipment and piping 
or other changes are discussed at these 
meetings and decisions are made at 
this meeting on the detailed amount of 
work to be done. If any job requires en 
gineering, it is placed with the enginee 
ing department for development and 
includes procuring suitable prints, writ 
ing up complete job descriptions and 
bills of material. As soon as this mate 
rial is complete the job is placed in the 
maintenance department hands so that 
if there is pre-turnaround work to do, it 
can be completed before the actual unit 
shutdown, Our metal inspection depart 
ment develops a list of equipment to 
check and inspect and incorporates it 
with the process department's list of 
work 

After a final check which is normally 
made two weeks before turnaround, a 
final listing of all work is put out for 
each piece of equipment in the process 


unit affected. At this point our total 
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The Author 


Newtor the maintena 


Bert E 


engineer at The Ohio Lompar 


qualifie 


on the sub 


Depa 

the Inte 

struction superviso for Stear 
acturing Company, and pipe and 
foreman for C > Texas Con 


Sincia Company 





} 
yeen asce 


We then 


estimate Of m: has 
tained fol 


check how 


hinee 

tr | 
cont ct ta 
the extent 


g to the 


lurnaround Manpower 


During turnaround 
ule composed of a gang r and 
helpers. If these crews are placed 


obs where more manpower ts required 


idditional help is secured trom. the 
| 


labor pool. On our stepped up crews, we 
do not step up any man that is below 


No. | helper classification to pusher. At 


the start of the turnaround these c 


icwsS 
ire handed individual work sheets or 


the equipment they are assigned to 


work on, and they are also given the 


time and date the job is scheduled to 
These job assignments at 
made up for the entire turnaround by 
} 


lice and 


completion 
the planning and scheduling of 
handed to each toreman, supervisor and 


gang pusher 


lurnaround-General 


Our portable turnaround buildi 

| truck dis 
clerks handle all 
okays on the board work 


order all materials for the 


staffed by three clerks and 
patcher. The three 
sheets for 
each unit 
crews and handle all questions that per 
All informatior 


tain to the turnaround 
in regard to approvals to do blindin 
and to open any piece of equipment on 
the unit must be handled by the per 
sonnel in the turnaround building be 
fore maintenance men can do any work 
on the unit 
placed on the board sheets by the opera 


After approvals have been 


tors, maintenance takes over and does 
the blinding and opening of equipment 
as listed, completing all work. Before 


“heading up” for testing, maintenance 


getS approvals trom the metal inspec 


on departme 


irtment. Atte! 


repla 
noved 
turned back to 
causes no ipprov. I 
cepted unless they clear 
turnaround building 
ot the person 
approval By tollow 
chance ol 
minimum in the 
All 0) l. vas 
miscellaneous 
inits are marked wit 
coded tor leaks, and ; 
Each tag is logged 


room so 


the eX 


equipment 


mo 


most 


Chemical Cleaning and Turnaround 
W 4 do 


Cal Cleaning 


i moderak 


iWkylation ut 
exchangers and up to the present time 


hb! 


considerable success has | 


ich CvVecs 
D\ SO doing It h iS been CvApe 
to successtully chemically 
clean any equipment, a high rate of 
must be main 


material circulation 


tained at as high a temperature as the 


material will allow and with sufficient 
volume to cause entrainment of foreign 
material. Exchanger shells are hard to 
clean due to the baffles in most bundles 


and, chemical cleaning of the units pro 
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been fully 
itished DA-1 Combination Tower 
Item 6001 
\S 


Cleaning Equipment safety Equipment 


~ \ (, | 


I quipmetl 


Equipment Records 


Equipm« ( s 


equipment 


tor 
VOCnUOry 


DA-1I Combination Tower 
Item 6001 


Location 


Corrosion and Erosion 
S 





FIG. 4. Tool sheets show exactly what tools are required 


‘ nid lown Da 


Maintenance Personnel 
We 
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FIG. |. Chemical solvents are widely used to remove sludge and 
deposits from refinery storage tanks. Such solvents are applied through 
specially-designed tools that make possible rapid and efficient cleaning 


Chemical Cleaning of 


Storage Tanks 


L. E. West 
and B. L. Canaday 


Dowell Incorporated, Tulsa, Oklahoma 


Cut MICAI 


widely used in refineries to solve the 
difficult problems of removing sludge 
and scale deposits from storage tanks 
Chemical cleaning methods have been 
given further impetus by the develop 
ment of specially-designed mechanical 
tools for applying liquid solvents 

Chemical solvents have been used 
for the removal of fouling deposits 
from refinery equipment for many 
years. The speed and economy of 
chemical cleaning have made it a popu- 
lar maintenance tool. It has proved 
especially valuable in the cleaning of 
large-capacity storage tanks which, due 
to their size and structure, are difficult 
to clean mechanically. Sand blasting 
such structures becomes extremely un- 
pleasant for maintenance personnel, 
and such an operation is costly and 
time-consuming. 

By contrast, suitable chemical sol- 
vents can be used to dissolve or loosen 
the unwanted material from the tank 
surfaces with a maximum of efficiency 


solvents are being 
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is even more effective than be- 


fore, thanks to recently developed mechanical 


methods of applying solvents for removal of scale 


deposits and sludge 


and a minimum of exposure of main 
tenance personnel to hazardous condi- 
tions. Recently developed mechanical 
methods of applying the solvents have 
made chemical cleaning even more ef- 
fective than before. These application 
tools can be remotely controlled. In 
most cases they eliminate the need for 
exposing personnel to hazardous dust 
or fume conditions, 


Why Tanks Must Be Cleaned 

Thorough cleaning of large storage 
tanks is desirable in a refinery for sev 
eral reasons. A common one is the 
build-up of rust or sludge deposits on 
the interior of the tank, which may in 
time lower the quality of the product 
being stored. Often it may be desirable 
to convert a storage tank from crude or 
impure petroleum product storage serv- 
ice to storage of a highly refined prod- 
uct. In such cases, sludge residues or 
deposits within the tank would discolor 
or contaminate the refined product. 

It is also desirable, wherever pos- 
sible, during plant turnarounds or other 
temporary periods of non-use to con 
duct periodic inspections of storage 
facilities to detect corrosion or neces- 


sary repairs. Prior to such inspection 
the tank must be cleaned of all rust de 
posits and organic residues in order 
that any operational corrosion may be 
properly evaluated. Storage tanks 
should also be thoroughly cleaned prio: 
to applying paint or protective coat 
ings. Often mill scale is removed from 
new tanks being readied for service 


Steps in the Cleaning Operation 

The first step in conducting a tank 
cleaning operation is a thorough evalu 
ation of the problem. This includes a 
study of the tank structure, insofar as 
size, internal bracings or obstructions, 
associated piping, and metals of con 
struction are involved. Prior study of 
the scale or sludge deposits is also es 
sential, in order that the most efficient 
solvents and application techniques 
may be chosen for the cleaning opera- 
tion. 

Selection of the solvent, or solvents 
to be used depends upon the nature of 
the deposit encountered. If the scale 
is composed largely of rust, oxides or 
salt deposits, an acid solvent is usually 
employed to dissolve it. If an oily ot 
greasy film must be removed from the 
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ween dis 
v¢ flushed on 


With most large Sik e tanks 


how 


ever, the volume « ‘ nt required to 


fill the tank wor 
nd uneconom 


lo overcome th icult in 


matic § 


auto 


praying t t ca i 7ingger 


has been designed r cleaning tank in 


teriors, Construction this spraying 


unit is shown in I The cleaning 


solvents are pumped through 


orifices in 


the spraying head ot this machine under 


high pressure This Its ina 


velocity solvent s m which 


high 
is the 


unit revolves, re r very portion of 


cry 


the tank, including otherwise 
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hetweet 
ices. The rot 
controlled by a small hyd 
hase ot the 


} ; 
is peen 


necess 
tank until the 
on has been completed 


ivantageous whe 


rd how solved 
cal clean ques 


Case History A: How a Crude Oil Tank 
Was Cleaned 





The Authors 


L. E. West B. L. Canaday 


West was graduated from Cor 
versity in 1922 with o BS de 
n chemical engineering. He joined 
»corporated in 1943 as a 
enaineer at Salem, Iilinois 
became sales engineer ot Chico 
and in 1945 he was promoted to distr . r the eg 
ales engineer, serving in this capacity P ae Oye 


first at Philadelphia, then at Houston. In led, and packing w 
1943 he became a genera! sales eng: hose entrance so 


D ufficiently airtight 
B. L. Canaday was groduvated from 


Kansas State University in 1951 with o S I nough CO 
BS in mechanical engineering. In 1951 put int the tank 


neer at Dowell’s Tulsa heodquorters 


to bring 
he joined Dowell Incorporated as oa content 1 to Il percent 
junior service engineer at Wilmington 


under the 14.2 percent at wh 
Delaware. In 1951 he became oa service ; , s I ep , . 
engineer. He was appointed service atmosphere can support combdustio 
engineer at Baltimore in 1952, and Steam passed through tl 


gals cond 
1953 ecome soles engineer at Bolt ‘ 
J becc . network heated the sludge so that muc! 
more. In 1956 he become mechanicoa 


oft « “J h Loi) 
engineer of Mt. Holly, Illinois, and ir ’ t was | quefhied About 40,( 
1957 was promoted to field develop thi 


¢c 


s lhgquefied bottom sediment 
ment engineer in Dowell's Tulsa qene 


. lig ) Ivent w 
office pumped off. A light oil solver 





applied through the six Zing 
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Ss HOR 
J\ 


FIG. 3 
120-f+ tank leaned to prepare it f 


being 


like the one 


shown in Figure 
that the iets 


machines are 


nverted and arranged sc 


plane 


three separate stages The first stage 


consisted of 18,000 gal of solvent, and 
i total of about 50,000 gal of solvent 
liquefied bottom sediment was 
off In the 


18,000 gal of the solvent was 


ind 
pumped second stage, 
inother 
applied, and some 30,000 gal of sol 
and sediment was pumped off 

of 


ind approximately 


vent 
18.000 gal was 


gal 


sediment was pumped 


third stage 
20,000 
way 
point 
nspectors said that the tank was clean 


one of the operator s 
enough, as it was, for gasoline storage 
Equipment was then removed from the 
the bottom of the tank was 

The 


tank and 


squeegeed following morning 
the tank bottom 
and clean. An 


spread over the tank bottom and swept 


was completely dry 
absorbent clay was 
up. The tank was then considered safe 
for welding operations. A similar tank 
this farm had _ previously 
cleaned manually 
12 In contrast, the chemically 
cleaned tank required only five days 
Case History B: Removal of TEI 
Deposits 


on been 
This job required 


Ww eeks 


Fetraethyl lead deposits within tanks 
present a serious safety hazard to per- 
sonnel entering the tank. Although such 


deposits can be removed rapidly by 


hand scraping, the danger of poisoning 
involved makes it desirable to use some 
other method 

\ 73-ft, floating roof tank, 40 ft high, 
was recently cleaned to decontaminate 


it by removing tetraethyl lead, and to 
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This is a diagram of the arrangement of six Zinggers inside a 
7 
2 


»§ solvent stayed in a horizonta 


welding. Three of these 


The other three were 


Three Zinggers were 
set up inside the tank. Because person 
tank such a short time 


remove iron oxide 


nel were in the 


no satety precautions were necessary 
other than the normal use of fresh ai 
masks. Concentrated inhibited hydro 
chloric acid (38 percent) was applied 
through the Zinggers at 1100 psi 
acid was allowed to react for two hours 


Tank walls and roof were then washed 


FIG. 5. This is a photograph of a large storage 
tank being cleaned of mill scale. The walls 
are being washed with hydrochloric acid 


The 


a 


FIG. 4. This special tool is designed to flood exterior tank walls with 
chemical slovents. It rides around the top of the tank being pulled by 
wires. Although the tool is shown in place on a floating-roof tank, it can 
be readily adapted for cone-roof tanks 


down with 1250 


at 1600 psi 


applied 
and the diluted acid was 
permitted to soak the tank bottom for 
another two hours 


gal oO! water, 


Five thousand gallons of wash water 
were then pumped into the tank on once 
side, while the acid solution was bein 
pumped off at the opposite side. When 
all the liquid was pumped away, jets of 


water, applied through hand lances 
were used to flush the loose solid mat« 
the tank 


The water was then pumped off and 


rials on floor to a manhok 
these solid materials were shoveled out 
the manhole. When the tank 


spected, it was found to be lead-free 


was in 


rhe total time required for cleaning 
on this particular tank was three work 
ing days, However, a tank of this size 
can sometimes be cleaned in two work 
ing days when all conditions are favor 
able 
Case History C: Cleaning Tank 
Exteriors Before Painting 

Cleaning exterior walls of 
tanks has long been a serious problem 
in the petroleum industry. New tanks 
being placed in service should have all 
mill scale and rust removed from them 
before painting, and old tanks often 
must have 
Until a method of removing such de 
posits with chemical solvents applied 


storage 


paint and rust removed 


hydraulically was developed, no com 
pletely satisfactory solution to the prob 
lem was available 

Recently a special spraying tool, Fig 
4, has been designed which makes it 
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possible to cle exterior walls of stor- 


age tanks economically and rapidly 


For example, a large 120 ft by 52 ft 
tank was recently cleaned to remove 
mill scale and rust in about two work- 


ng days Although the illustration 


shows the tool place on a floating 
root type tank t can also be adapted 
for use on cone-root tanks. The trolley 
arrangement makes it possible to move 
the tool around the tank walls so that 
cleaning solution can be sprayed on all 
wall surfaces 

Betore this cleaning treatment was 
begun, all loose rust and mill scale was 
A strip-off 
paint was applied to the base of the 


tank to fill the space between the base 


swept away from the tank 


and the concrete pad. This coating pre- 
vented acid from running under the 
tank. The entire concrete base, pads 
and sump were then painted to prevent 
etching by the acid 

Inhibited acid was pumped through 
the tool and sprayed on the surface of 
the tank. After the tank wall was wet 
with acid all around, it was allowed to 
soak for twenty or thirty minutes be- 
fore the next acid stage was applied 
Hand lancing was used to spray acid 


against some portions ol the ladders 








— WAN TOSSA 





NEW 
Styrene Plant 
Dedicated 


plant producing 
styrene by direct recovery of ethylben 


Ihe world’s only 


zene trom gasoline was officially dedi- 
cated on April 3. at ceremonies held at 


Cosden Petroleum Corporation's 27,- 
000 B/D Big Spring 


The $3 million plant was built by Bad- 


Texas, refinery 
ger Manufacturing Company and is 
designed to produce more than 20 mil 
lion Ib per year of styrene. Cosden is 
marketing the product for use as an in 
termediate material in the manufac- 
ture of plastics and synthetic rubber 
Feedstock for 
mixture of xvlenes from Cosden’s BTX 
Platformer, 
and distillation 


the styrene plant is a 
plant consisting of 
Udex Extraction unit 
towers to separate the benzene-toluene 
xvlene fractions. The ethylbenzene is 
separated trom xylenes in super-trac- 
tionating columns with a boiling point 
differential of only four degrees be 
tween the stream constituents 

After the critical boiling point sep- 
aration, the ethylbenzene is converted 
to stvrene C HCH CH by 
dehydrogenation. Purity of the product 
is more than 99.2 percent 

An interesting note for size-conscious 
Texans is the fact that the tallest of the 
four towers shown in the picture ts Over 
20 stories high, the tallest structure in 


West Texas 








Representative Costs of Cleaning Tank Exteriors. 


k Numt Problen 
x nd mill scale 
2 Pain nd rus 
Paint and 1 
| Rust and mill sc 
s Rus nd mill scale 
h Rust 1 mill scale 
7 Pair nd s 
( sind girders th CC ‘ ‘ 


reached with the tool 

This cleaning job required 3006 
of concentrated inhibited acid, amoun 
ng to about eight gal per linear foot 
of the tank Dase Part of this acid was 


spent on the iron oxide, some o 
evaporated from the tank surface, and 
the rest ran off at the base. The dis 
posal of this acid was not particu 


difficult 


nto the regular drainage system. Any 


Most of it was flushed away 


residual pools on the ground were neu 


lized with soda ash 





After all ot ron oxide Was Te 
moved trom the tank exterior t was 
washed with water, tollowed by a pass: 
vating solution. This cleaning treat 
ment Made the tank casy to pa nt Be th 
prime coat and finish coat went on 
easily, without any of the problems 





























encountered | ting 4 
1 
i isted SUI 


h 


One operat reports that the 
Savings in using this Cieal 
rather than sand blasting ame 
ibout onc half of the cost s | 


blasting. Because of the six t& 


equired tos ind-blast a large tank 
full rust bloom can be expectec 
most tanks before they can be pa nted 
In the case of chemical cleaning 
passive surface ts 
the follow nv aay \\ th ‘et ‘ tt . 


bloom present on the tank 
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Aerial view of Kwinana refinery jetty and water intake flume. 


P 750 


Elaborate plan prevents 


edlvanic action between sea water 


and steel to minimize corrosion 


Cathodic Protection System 
For Refinery Jetties 


Walter Sekules 


European Correspondent 


U NpERWA TER steelwork at Kwi- 
nana Refinery, near Tremantle, West- 
ern Australia, is fully protected against 
corrosion by a power-impressed catho- 
dic protection system designed by K. 
A. Spencer, consulting engineer, Lon- 
don, England. Australia’s largest re- 
finery, Kwinana, operated by Austral- 
asian Petroleum Refinery, Ltd., an as- 
sociate of the British Petroleum Com- 
pany group, has been designed for a 
throughput of 3,000,000 tons of crude 
oil per year. 

Buried pipe lines and tank bottoms 
did not require cathodic protection 
since the soil at the refinery site is 
virtually noncorrosive. Marine struc- 
tures above the low water mark could 
be effectively protected by impervious 
coatings. Permanently submerged steel- 
work, however, requires special pro- 
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tection because the coating generally 
suffers damage due to ground friction 
and shock applied by pile drivers and 
due to long-term effect of marine 
growths. Cathodic protection will pre- 
vent corrosion at faults in the pile 
coating. 

Corrosion of submerged metal is as- 
sociated with a natural flow of direct 
electric current from the metal to the 
sea water electrolyte. In a cathodic pro- 
tection system, direct current is caused 
to flow from the electrolyte to the 
metal, so that metal ions cannot leave 
the steel and pass into solution. To in- 
sure protection, the metal must be held 
sufficiently electro-negative at the 
metal-electrolyte interface to prevent 
positively charged ions leaving the 
metal surface. To achieve this, the 
metal-sea water potential is depressed 


— a value of —0.85 to —0.95 v rela- 
tive to a copper-copper sulfate half- 
cell is regarded as satisfactory. The 
current required to produce the neces- 
sary depression of the metal-sea water 
potential is related directly to the area 
of metal exposed to the electrolyte, 
and, therefore, it is dependent on the 
quality of the coating on the installed 
structure. 

Two main systems of cathodic pro- 
tection are available. The first utilizes 
galvanic anodes — usually made of 
magnesium — which have a_ higher 
natural potential than steel and thus 
provide current for protection by form- 
ing a galvanic cell with the steel. At 
Kwinana, current requirements are 
fairly high, and if galvanic anodes had 
been used, a large quantity would have 
had to be distributed around the struc- 
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Cathodic house, which covers transformer/rectifiers. 


ture and would have needed periodic 
replacement. It was, therefore, decided 
to adopt the alternative power-im- 
pressed system in which current is sup- 
plied from an external d-c source. It 
enables the use of groundbeds utiliz- 
ing graphite anodes, which have an in- 
definitely long life 
years in the case of Kwinana. Another 
advantage of this system is the very 


an estimated 40 


fine degree of control available over 
the system through the variation of d-c 
output from the rectifiers 

This installation at the Australian 
refinery protects the refinery jetty and 
the sea water intake flume. Trans- 
former-rectifiers for both are housed in 
a common building, otherwise the two 
installations are separate. The coating 
applied to the submerged steelwork of 
both structures was identical. 

According to Spencer, cold-applied 
coatings, which harden by the evapora- 


tion of diluents and leave a protective 
layer of only a few thousandths of an 
inch thickness, are unsatisfactory for 
permanently submerged steel. His coat- 
ing specifications call for cleaning, o1 
preferably sand-blasting, cold priming 
with asphaltic enamel primer, followed 
when this is dry by a hot-applied coat 
of asphaltic enamel at least 3/32 to 's 
in. thick. During the driving of the 
piles, damage to the coating is repaired 
so far as possible. At Kwinana, the 
sheet piles of the water intake flume 
were coated over their full length and 
the box piles of the jetty to within 10 
ft of the bottom — it was impossible 
here to apply a complete coating for 
civil engineering reasons. 

The jetty at Kwinana can accommo- 
date up to three 32,000-ton tankers 
simultaneously. It consists of steel box 
piles with concrete muffs and a super- 
structure of precast concrete units, 


Right, A-C distribution panel in the cathodic house. 


Interior of cathodic house, with two transformer/rectifiers, 
in front of three units taking care of the flume. 


View of water intake flume, from cathodic house 


forming the roadway and pile track 
supports. It was necessary to bond the 
piles together electrically without dis- 
turbing the pleasing effect of the struc- 
ture 

A 1%-in. steel bar, bitumen-primed 
and wrapped with adhesive PVC tape 
was Cleated to the underside of the 
longitudinal members and run the full 
length of the structure, one rod on each 
side. Connection to individual piles 
was made with steel strip welded to the 
pile and to the rod. At the shore end of 
the approach and at the extreme end 
of the trunkway, the two rows of 
bonded piles were connected with a 
length of steel angle-welded across the 
piles. The three isolated mooring dol- 
phins at each end of the jetty were 
bonded together with polythene-in 
sulated cable laid on the sea bed and 
connected to each dolphin and the 
main jetty by special bonding boxes 















Expansion loop in bonding rod a 
junction of jetty approach and trunk 


Details of underside of jetty approach 
and of pile angle iron 
welded across piles in foreground. 


bonding; 
way. 











t Bonding of jetty piles at shore end 


approact 
on right 








connection to pile on 


rod shown ts welded to p 


5 f 




















above the higl irk llow tankers to be electrically bonded the jettv heads in turn for 
Three groundbeds, each ted by a to the steelwork of the jetty. This bond davs. It was found tl 
transftormer-rectific located in the Ss made before hoses are connected to er depo d the st 
foreshore Opposite the jetty trunkway the tanker and is broken only wh yuickly. To obtain better ci 
Each consists of 20 graphite anodes he hoses have been removed. This sys ULL tl ocations of tl 
laid horizontally nd contained in tem is designed to meet static electric ‘ it Ss were moved, eacl 
burlap sacks packed with carbonaceous tv safety regulations, but it is als p d the beach just below 
backfill. Anodes are spaced 10-ft in suitable for ettv under cathodic pr \ I h d approximate! 
tervals at an V< ge burial depth ol tector n reads W 
3 ft 6 in. The three nsformer-recti When tl stal h rer ¢ stallatio vas 
fiers each have continuous maximum partially nd the bonding work cr verage p 
rating of 165 amp d-c in an ambient completed a electric draimage test \ structure W ‘ 
temperature of 40 C. Terminal voltage was made by applying a heavy curre ) " O a Copp. 
can be varied by rotary switching be to Ous sections, us c sulf To c pow 
tween 2.5 and 48 \ welding set and temp« stec odes torm ectifiers Ww 
On each of the tty heads, 60-amp placed in the s The s t Vas k Mion was like 
flameproot switches e connected to polarized by causing a current of yw eous deposits w 
cables with special bonding clamps that mp to flow to the dolphins and each of XL POs merged 1 
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POLARISATION OF BARE 


AND FORMATION OF 
CALCAREOUS DEPOSIT 



























Simplified mechanism of cathodic protection 





system 


STEEL PILE A.C. SUPPLY — 
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-— COATING : 
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Seie®) HYDROGEN DEPOSITS —_ 
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r-) | METAL OF PILE FLOW TO ALL 
= 4 POSITIVE CURRENT FLOW IN CONTACT WITH ~~ POINTS WHERE | METAL BY HYDROGEN 
vt WATER HELD METAL IS 
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- 1 PROTECTED 
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mi POSITIVE CURRENT FLOW - 
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ay | CATHODIC ZONE d 
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GIVING PROTECTION 


CORROSION MECHANISM CATHODIC PROTECTION MECHANISM 

At the ao | zone the metal is more electro Direct positive ent flows fron 46 
positive to the sea than at the cathodic zone, so are i bed to al! exposed et with 
pos s enter the woter and are oxidised electrolyte prevent s le et 
to . Oxide | hloride. Simultaneously face. since metal is elect € stive to elect te 
positive hydrogen tons are neutralised to form Whole pile is cot ofr tected by h }¢ 
hyd je molecules at the cathode by necoative 
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IT DOESN’T SHOW HERE, BUT... 


A Lot of Science 



































Went Into This Sale! 


Everybody in any phase of the petroleum 
business, production, research, manufacture, 
marketing, is strongly activated by one vital 
concern—the profitable sale of an end prod- 
uct to the ultimate consumer. And that’s 
exactly what we are working toward, too. 


As a research and development organiza- 
tion, UOP and its staff of scientists and 
engineers constantly apply their efforts and 
technical talents to the broad task of help- 
ing refiners provide the type of product that 
satisfactorily meets consumer needs at a 
reasonable cost. 


For more than forty years, Universal-de- 
veloped refining processes and techniques, 
available to refiners everywhere, have made 
a major contribution to the industry’s ability 
to offer the motoring public the type of 
product it will and can buy. 


Not only at UOP, but throughout the in- 
dustry, scientific research and development 
is being applied to the ultimate end of keep- 
ing product quality and cost in salable pro- 
portion to consumer demand. That’s why we 
know when some motorist says “Fill it up”, 


that a lot of science has gone into the sale. 


UNIVERSAL OIL PRODUCTS COMPANY 


© 30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S. A. 
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The sea water intake flume at the tically in brackets, one in each of the ous deposit on all bare submerged 
refinery consists of three parallel lines two screen bays and one in each of metal. In addition, the external ground 
of steel sheet piling, roughly in the the two forebays bed was moved to the low-water mark 
shape of a “T.” The upright forms the Inspection of the flume installation to obtain better current distribution 
flume and roadway, 28 ft wide and ex prior to completion showed that the Satisfactory protection was afforded 
tending about 780 ft towards the sea pile coating was in poor condition; bare when the permanent installation was 
Ihe cross of the “T” forms the screen metal immersed in sea water was finally commissioned. Total power in 
bays and forebays and is about 130 ft found to be heavily coated with ma put was then 7 kva and ot [put totaled 
long rine growth. A drainage test was, there S00 amp, approximately 165 amp to 

Three groundbeds were installed, fore, carried out before the installa each groundbed 
each fed from a transformer-rectifie! tion of the external groundbed to de this protection system is designed to 
The external groundbed consists of 20 termine the current requirement. A d-c have a current density of 3.5 ma/sq ft 


graphite anodes laid horizontally and is welding machine was used with an out over the entire immersed metal area 


1 } 


located in the foreshore north of the put of 165 amp, the current ultimately of the jetty and flume. Its greatest ac 
flume. The anodes, spaced at 10-ft in to be supplied by each of the trans vantage is its operation virtually with 
tervals at an average burial depth of former-rectifiers in the permanent in our maintenance ipart from routine 
3 ft 6 in., are contained in burlap sacks stallation. This current was applied ittention to rectifiers, cables and ex 
packed with carbonaceous backfill. The continuously for three days, and the posed paintwork. Operation is straight 
flume roadway groundbed consists of test revealed that protection was being forward: Potential measurements are 
18 graphite anodes mounted vertically ifforded only to a limited area of the taken at three-month intervals, and 
and spaced along the roadway, con external surface of the sheet piling with should the metal-sea water potential 
tained in lengths of 18-in. steel pipe no current spread to the seaward end fall below an absolute minimum, out 
packed with carbonaceous backfill. The of the structure put from the transformer-rectifiers ts 
flume internal groundbed consists of 12 A second drainage test using 500 stepped up accordingly. Tide cond! 
graphite anodes laid horizontally and amp was then carried out, and protec tions lead to variations in output but 
spaced along the floor of the flume tion of the external surface was ob do not require any adjustments save for 
Iwo concrete anchor blocks are cast tained. When the welding set was shut exceptional conditions during extra 
on each of the anodes to stabilize them down, however, rapid depolarization high tides. Since the system has been 
and minimize the possibility of roll occurred. To obtain satisfactory con designed for continuous operation 
ing and consequently short-circuiting ditions a heavy current was applied to transformer-rectifiers are kept in op 
through contact with the piling various sections of the structure in turn eration at all times, otherwise rapid 
Another four anodes are mounted ver for several days to lay down a calcare depolarization would occur x“** 





New-Design, Lighter Expansion Joints Used in Butadiene Plant 


\ “new look” in expansion joints went onstream recently butadiene extraction, and sulfuric acid alkylation 


at Texas Butadiene and Chemical Corporation’s Lyondell A radically different curvilinear corrugation design ts 
claimed to result in a more uniform movement, ts based on 


plant near Houston, Texas (see p A-11). The spanking new 


: ae an hetween the > ip r 
plant is using 188 of Badger Manufacturing Company's new careful correlation between the shape, height, and pitch of the 


" -orrugations, A natural, all-curve shape is said to reduce flex 
design low pressure joints ranging in size from 14 to 72 in : . urve shape ts sald to reduce Te 
: ng stresses and increase flexibility, giving better equalization 

The joints are required to absorb thermal expansion of pip of movement even without reinforcing rings. Longer cvcle life 
ing and vessels in the plant's five major process units bu is expected to resuit and the joints weigh 50 percent less than 


tane splitting, catalytic dehydrogenation, butylene separation, their conventional counterparts 


/_* 


— 


of = ee 


Close-up of the regeneration air line to the reactors. On this 48 in 
line there are 14 expansion joints handling air at 1150 F and 35 psig 
The expansion joints are fabricated from stainless steel with six corru 
gations each. The shipping rods shown were removed, of course, before 
insulating the line. 


A oall | 


Catalytic dehydrogenation unit product is collected and quenched 
to 105 F in these towers, shown in the final stages of construction in 
this photograph. Three of the new-design expansion joints can be seen 
one 48 in. unit at the top of each tower, and a 72 in. joint between the 
towers. 
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Speed Foam Application to Tanks 


Louis Grossheim 


She oO Company 


AN oil t ¥ extinguished 


tf foam ts ed 1 oil surtace 
n sufficient uu { al adequate 
flow rates. With the exception of 
demolishing explosions of tanks, the 
loss of tanks by fire has generally 
been caused by delay in the applica 

tion of foan ter th nitial ignit 

a breakdow 1 I supply ol 


tinguishing agen pplication has 


started, damage to existing fire extin 
guishing ta t is fixed foam 


chambers) ) MCE ! to the ol 


surface bec ( I | buck 
ling. On th t objectives u 
tank fire f juipment des 
should be 1 p the most pos 
tive means of f very under 
circumstan particular where tank 
roots are part \ miuge ind cde 
livery 

which ‘ 


openings 
the burn 
tank. The 
oof mani 

used as sucl { { 

i 36-in. by OD flange opening 

to accommodat oOam tower goose 

neck penetration. Openings of various 

dimensions may e emploved accord 

ve des r requirement of the 

\ suitable guard 

the root edge 

fand a target tor 

ywer gooseneck. As 

teature, a metal cage 

on hinges may be fitted to hang from 

the root t below the opening. A 

very dura glass fiber plastic covet 

thickness ts used as 

the cover plate. Any other flexible or 

brittle corrosion resistant material of 

bility (such as aluminum or 


good dur 


lead) may be used. The pictures illu 
strate the pie process of rupture of 


the cover | ( ‘dee of the 
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For fixed-roof tanks, puncture plates reduce investment, 


j , ] 
) 


cut maintenance costs. Any fy pe of foam fower may be used 


z REINFORCING 
« CONT. WELD 


atte 


- 


ROOF R 


CAGE (OPTIONAL 
FROM 2 @ RODS 


Tank opening for 


.« THICK & 


7” REINFORCING PAL 


¢ 
Y 
> bal i i 


> 


#3<-DIAPHRAGM 


ASBESTO 
ULL FACE 


STRAP DETAIL 


ROOF PLATE 


TRIM ANGLE 


14 « 30 TANK WALL 


RECTANGULAR OPENING 


A " 
SO'e = 328 


RECTANGULAR CUTOUT 


> 


portable foam tower 





Because 
AUTOMATION can't 
tolerate errors, 


controls operate 
on DRY air 


Lectrodryer’ does that Drying 


HESE INSTRUMENT air driers are typical of 
many scattered throughout the Petroleum 
and Chemical industries. Some Lectrodryers 
are huge. But all go about their Drying job 
efficiently and dependably, requiring very 
little attention. They ‘automate’ Drying. 
Pipe lines, natural gasoline plants and 
refineries—remotely-controlled processing 
plants—all assure dependability of their auto- 
matic operations by installing Lectrodryers to 
Dry the air fed to instruments and air-motors. 


In France 


In Belg im 


Ste 


n et Roubaix 
S. A. Belge 


Thus, regardless of weather conditions, there's 
no moisture in the compressed air to cause f reeze- 
ups, form rust or mud to clog delicate ports 

Add a Lectrodryer to the aftercoolers and 
separators now on your air system and catch 
the vaporous moisture that will otherwise 
» PZ.A 


cause trouble as the air cools. Bulletin 
describes these instrument air driers. For a 
copy, write Pittsburgh Lectrodryer Division, 
McGraw-Edison Company, 334 32nd Street, 
Pittsburgh 30, Pennsylvania. 


4 Rue Erlanger, Paris XVI 


tein et Roubaix, 320 Rue du Moulin, Bressoux-Liege 


"REGISTERED TRADEMARK U S$. PAT Orr 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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ess of Ww 
rw Num c 
ved on the 


ss tor loam 
bility under any 
pointed 
yenings are 


than 


should be 
] ray : i 
larger Of 


mmodate more 
ol 
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This, of 


foam tows he number punc 


one 
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C4 uced 


rer tanks 


ture plates may be 


ipplies to tl lar 


MUTSO, « YP} c j 
Some of the justifications for fixed 
rl 


puncture plate 


One or 


| 1 ik root ‘ ure 
Accessibility. 


more are 


iccessible o tank root, with prope! 
firewall con the use of any 
type foam tows dless of the wind 


direction 


>. Initial Cost, I 
tual t figures on the installa 


tUldi GOS I 


tion of these facilities due to the varia 


S not possible to 
Ve At 
labor and ma 
a 50-tt 
illu 


foam 


ol 
based on 


the 


tion and fluctuat 


terial costs Howevel 


diameter tank the cost ol 


YI 


puncture plate Versus a 


be at 


strated 
chamber and ln would least 
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Hydraulic foam tower being raised into position 
above puncture plate on tank roof 


View of puncture 


roof 


Gooseneck of hydraulic 


plate installation on 





foam tower 


to penetration of puncture plate cover 


Actual penetration of puncture plate cover by 


hydraulic foam tower gooseneck 


one-third less. The cost of the puncture 


plate could be further reduced to one 
r less by (1) eliminating the 

cage, and (2) modifying the design to 
eliminate the flange opening. Since the 
material is flexible it 


puncture plate 


tank 


just prior 


may be possible to simply 


opening in the 
This practice 
further investigation 


comparative purposes 


foam chambers with lat 


howeve 


r 


} le 
NOt 


roof metal with 


will 


Obvious 


the costs 


= e 


' : 
r and longe 
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STEP UP EFFICIENCY 


Knock down Costs 
of Propane-Butane 
Condensers 


You can boost efficiency—shave costs as well—when 
you specify Wolverine Trufin" Type S/T for new instal- 


lations or for retubing propane-butane condensers. 


On new jobs Trufin can slash total tube requirements 
and provide greater heat transfer. That's because 
integral-finned Trufin provides approximately two 
times more outside surface area (per lineal foot of 
tube) for condensing than does plain tube. Trufin cuts 
unit costs even more because less tubing means 





smaller shells, headers, baffles and less maintenance. 
When retubing, Trufin can skyrocket the BTU output of 
old condensers. Trufin is mechanically interchangeable 
with prime surface tube and standard fabrication and 
installation methods can be used. The tube wall at the 
plain end is heavier than the standard wall at the 
finned section providing added rigidity and maximum 


protection at the header. 


Here is graphic proof of how Trufin increases throughput 





tare 
PLAIN TUBE 
HEAT EXCHANGER 





SHELL SIZE O.D. 34 inch 





”%”" O.D. 
16 BWG Admiralty 
Plain Condenser 
Tubing 


3,460 Sq. Ft. 


TUBE SPECIFICATION 


+> —+— 
TOTAL OUTSIDE AREA 
OF CONDENSER TUBING 


TOTAL TUBE LENGTH 





12,600 ft. 





THROVeHPUT at 2000g/min water 











CALUMET @ HECLA. Inc 


CALUMET DIVISION 
WOLVERINE T 
FOREST INDUSTRIES Div 2N 
GOODMAN LUMBER 


BE DIVISION 


OMPANY 
ALUMET & HE A 

OF CANADA MITEO 

CANADA VUL ANIZER AND 

EQUIPMENT IMPANY MITED 





PLANTS IN DETROIT, MICHIGAN, AND OD 


EXPORT DEPT. 1) E. 40TH ST 


—— 


—+— -_ 


81,050 Ib/hr 


— a 
“B" 

TRUFIN TYPE S/T 

HEAT EXCHANGER | 


34 inch 
”* 0.D. 
16 BWG Admiraity 
Trufin Type S/T 


7 
7,540 Sq. Ft. | 
} 


12,600 ft. 
"127,000 Ib/hr 
at 2000g/min water 





Trufin is available in a wide range of 
alloys and sizes to meet your specific 
processing needs. For additional infor- 
mation and case histories of actual Trufin 


installations write for a copy of Wol- 


verine's new book 


“Design and Cost 


Comparisons 


Wolverine Trufin is available 


in Canada through the Unifin 


Tube Company, London, Ontario 


WOLVERINE TUBE 





D 


ECATUR, ALABAMA. 


NEW YORK 16. N.Y 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





1453 CENTRAL AVE 


SALES 


Division of Catumet & Hecia, inc 


DETROIT 93, MICH 


OFFICES IN PRINCIPAL 
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CITIES 


Minimum Maintenance. Only oot puncture plates and fou 
sual inspections are neces ~ottom shell manways, which 
this facility, and very minor! n ‘ ine service. Each 
ince expense is involved. Thus Wil 1, then flushed with 
OdICc inspection and int ig l suction ii for one 

nes and ot i at rool puncture cover 

nated 

Other values o re tt ) ink atmospher 
emely h 


ie follow! 





tests 


The Author 





destroy the cove! 


Veve 


Gooseneck of hydraulic foam tower 
resting in place after penetration of 
puncture plate cover and ready for 
foam delivery 


lines runs for t g tanks would add 


considerably to the expense of foam 


chamber installations 


Tests by Owens-lIllinots 
Glass Company ha shown 
that hydrous calcium sil 
nsulating materials can 
tect trom da re steel mem 
bers bathed imes tor long 
periods | own 
here, temps 
sicle ot the COVE cams 


reached 1980 I within the 


PPP tt ttt ttt ttt ttt) 


covering the top temperature 
after three hours of soaking tn 

was 660 | far 
short of the heat required to 


affect the properties of steel 
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lo an 
execulive 
too mad 
to talk! 


Maybe you've expel ienced 

too many headaches —too 

many delays —lost both time 

and money getting plans converted 

into plants that will provide 

efficient production to keep your company 
abreast of the demands of its markets 


and customers 


Procon’s flexibility allows for quick, decisive 
action—action that can only stem from 

a thorough understanding of petroleum, 
petrochemical and chemical plant requirements 
It’s that kind of understanding plus fast 
action that has made Procon outstanding 

in the field of plant construction for 


these basic and all-important industries. 


Maybe we can help you. At least, we'll 


try whenever you give us the opportunity. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 








PR 0 C 0 N Gu CYboralea F 


1111 MT. PROSPECT ROAD, DES PLAINES. ILLINOIS.U SA 


PROCON Cecicé)isneireo 


TORONTO 18. ONTARIO. CANADA 


PROCON  Gcac Peacere) imrre0 


LONDON, W. < 2. ENGLAND 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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HEFINING FUNDAMENTALS 


Cc. J. Boner 


hief Rese 7 Bottenfeld 


many of which 


‘ 
( OMPOUNDING plants 
refinery grounds, compound and package lubt 
such plan scialty items such as polishe 
may also led. In 
confined 

ment permits econom 
mixed cars 
ne point. Alsi 


pliant ts 
works lal 


Since some th base oil 


nls will be « 


cating oils and greases, less duplication ind pipe 


lines is necessary if compounding operat! ymbined 


Further, such 


idvantage of tl 


plants, if on refinery property, can take 


le pr 
int to 


wer facilities of a large installation 


which should pi economy 


The lubricants may consist of either fluid or plastic prod 


ucts, the former being, for the most part, lubricating oil and 


gear compounds, and the latter lubricating greases. In most 


cases the fluid products are prepared by blending, although 
I prey 


some unblended lubricating oils also may be packaged 


The 


essing than 


lubricating greases require considerably more proc 


do the fluids, often in several steps, hence more 
labor is required for 
than for 


equipment and a given throughput 


of such products fluid types. However, the normal 


sales of an oil company will probably have a ratx 


about one pound of lubricating grease to a gallon (seven 


and a half pounds) of oil, hence the latter products account 
for much the largest proportion of the tonnage of a com 
pounding plant. Gear compounds may account for even less 
volume than the lubricating grease unless the plant enjoys 
the initial fill business of automobile and truck companies 

After observations about the plant in general, equipment 
required for processing fluid lubricants will be described in 
one article. In a subsequent publication, the apparatus nec 


essary to handle plastic products will be detailed 

It should be emphasized that any specific pieces of equip 
ment mentioned are not the only devices applicable to the 
processes in question. The desire is to give a view of what 
may be used with the thought that this will furnish ideas 


for adaption of still different equipment for similar service. 


Unit Operations 
The operations carried out in a compounding plant con 
sist of both simple mixing of two or several ingredients or 
actual chemical reactions followed by a variation of heat 


ing, mixing, cooling, filtering, milling, and deaerating. What 
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Mechanical 


Division 


SELECTING EQUIPMENT 


L. Miscellaneous Equipment 
Equipment for Lubricant 
Compounding Plants 


ever the comp 
, 


p icCKaging 


her by rail ucks 
nce however! While s 


tank trucks 


there seen 

ype line f 

General Layout of Compounding Plant 
The size and floor ice of the building sir 
compounding equ ill depend not 
tonnage which wi led 
items to be manu 
space demand. Geographical 
in housing 
ind fats wil 
extreme ¢ 


(see Fig 


mmed 


1 situati 


FIG. 1. Storage tanks inside compounding plant buildings. (British 
American Oil Company.) 





Tret lite de ilting the 
ing process, is now available 
pl ins. one of which is certain 


ind finance! il polic es 


meed— Standard Proposal 
The Tretolite Co 


pany tur 


tor opt 


temperatures, 


make periodic visits 


a ae Outright Purchase 
The Tr e Co say absis 


tolit pa 


and salt removal ethetency as 


mem Rental with Option to Purchase 


The rental plan is similar in all general respects 
as to instructions, supervision and materials furnished in 
plans No. 1 and No. 2. After acceptance requirements 
have been fulfilled, the pre-determined annual rental fee 
is payable according to the payment option selected by 
the customer 

\fter the plant has been operated for three years 
on the rental basis, the customer has the option of purchas 
ing the equipment for a pre-determined price. (This price 
is reduced after each year’s rental.) After a unit has been 
used on a rental basis for seven vears, the annual rental 
fee is reduced about 50 


For additional information, 


ASK THE MAN IN THE RED CAR 


Tretolit 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





advantages of the 
TRETOLITE 
DESALTING SYSTEM 


* Proved Performer. 


®* 95) to 100 Salt Removal. 


* trerage Chemical Cost of 1.3 mills 
per Desalted Barrel. 


* futomatic Operation. 





TRETOLITE COMPANY 


Chemicals and Services for the Petroleum Industry 


DESALTING * DEMULSIFYING *© CORROSION INHIBITING 
SCALE PREVENTION © FUEL OIL ADDITIVES 
WATER DE-OILING © METAL DEACTIVATORS 
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lubricating oils 


FIG. 2. Flow plen of batch 
(Petroleum Pro 


blending of 


ered 


rs will 
inding 


not 


f the 


manut 


plant 
lubricat- 


floor building will be 


Blending Fluid Lubricants 


Fig. 2 ] w the respect flow ch 


blending and { tin is au ic blendin 


final pr 
synthet 
Such 


f lubri 


vided f ur} 
Blending of Oils 


vs! i hh h f 


be pi the tw yu 


Equipment for Batch 


t 
sel but 


f 5000 


id large 


diameter. Since 
even desirable 

coil 
having 16-in. hol paced al Se 2% 2" ipart will 


provide f n for the blender. Since the function of 
the air is 1 uly te oil but also to 


uld be dried 


mix the remove any 


traces I sture, the air sh ind preferably 


heated to t 1SOF 
Charging a Batch Blender 


The equipment for charging the oil blending tank may 


vary. One arrangement consists of having a single pump 


to which the suction lines from various oil storage tanks 


ire connected. The same pump could even be used for 


discharging the blender. In case a large number of storage 
tanks 
4, will be 
inlet and discharge connections may be required, flexible 
This may be 


hose 


ire involved mantfold, such as that shown in Fig 


necessat Since a number of combinations of 


| 


hose permits rapid connection flexible metal 


or preferably resistant rubber 


1957 


FIG. 3. Flow plan of continuous automatic blending. (Bowser, In 


FIG. 5. Tube bundles used for heating oil. (Struthers-Wells Corpo 
ration 


Pumps can t ) Ly lesired, that 


type 


gear, or recip! driven by electricity, alr 


In most cases \ ire electrically driven centr 


There will be less possibility of contamination if se 


pumps and lines are provided for each component 


This 


if the blender 


blend irrangement may also speed up the « 


since more than one fraction can be ad 
simultaneously 


The oils 


is to expedite movement 


120 to 150F 


ind mixing. The most satisfact 


should be handled at about 


means of heating ts by use of suction heaters, such as those 
shown in Fig. 5. These consist of tube-bundles around which 
the outgoing oil passes and thus the entire tank contents 
heated 


should be included in the steam line feeding the sucti 


need not be Naturally, a temperature controller 


Calculations can be made before installation so that 
The vari 
for such calculations consist of gpm to be delivered, stean 


heater 
ibles 


the desired heating surface will be obtained 


pressure, and the ambient and delivery temperatures 
No mention has been made of pipe sizes which will v 

depending upon the volume of material to be hand! 

Seldom will the less than 1!» in. ID and 


ften 2 or 3 in. ID. The type and number 


pipe be 


of valves 
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PROJECT — PROCESS ENGINEERS, DESIGNERS, 
DRAFTSMEN Experienced in Smelter & Mill 
Layout, Process Piping, Materials Han- 


dling, Structural Design, Electrical Design. 


® Stearns-Roger is one of the largest and 
most progressive engineering and con- 
struction firms in the west. Current 
turnkey projects include: Smelters, 
Cement Plants, Concentrators, Gasoline 
Plants, Oil Refineries, Potash Plants, 
Rare Metal Mills, Chemical Plants and 


Power Plants. 


Ideal working conditions, liberal com 


pany benefits, and good salaries. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





For qualified engineers 
who would like to 

live in Denver 
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days of sunshine, only 20 miles to the 


Rockies — trout fishing, hunting, skiing. 
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vary somewhat with custom of the company. It is some 


times desirable to supplement air mixing by circulating the 


mixture in 


the discharge pump can enter 


point opposite the tank outlet 
tap the 
cock 


the top of the tank at 
In any event 


vutlet line and install a pipe for 


Gaging a Batch Blender 


blending 


While 


means 


tank contents can be g 
steel t ipe with a bob 


Method D 7 1 
(see Fig, 1 


iged DY 
(see Fig. 10 in ASTM 
even by means of a gage stick 
Method), it is much better to have 
some vis 


gaging that will not necessitate g 


ing t& the 


FIG. 6. Side-entering mixers on blending 
(Mixing Equipment Company. 


tanks 


A simple and 
float 
in airtight sphe 


ingement ¢ 
ittached t be 
an evelet 
soldered on fi tacl . ot l An 
float has tl i cylinder 4 

to 12 tn. in likewise with 
A flexible n 


can be atta 1 le 


ther form 

n height and 10 

liametet ittachment 
a quarter in r | in di 

float. Pulleys 

ire provi 1 h ible to rut 

should be f 

the side s ha ie float will be 

side. The 


free of the 


imeter 


the top of the 
1s loc ited MC 

the tank. On the 
ht 


> will 


free end 
cable will “1g perhaps in triangular 


with the point down » flat side will then pass grad 
uations eith the tank or on 


pole secured 


scale and a counterweight consisting of 


into a five-sided flat piece. Free movement float ar 
the indicator are necessary. The scale may be made so that 


the graduat feet and inches or the gallonage « 
g 


responding t tank also 
It should be kept in mind that if tanks lack a solid base 
the bottom may be flexible and 


mn su s 


in be stenciled on the 


i chance for error in gaging 

Liquid level gages are 
depth of tank « 
stalled ad 
provide for re« 


ivailable 

ntents at a distance 
icent to pump controls. It 
rding of tank 
this 1s seld | me 


Rather than 


for gaging 


possible to 
clock dial but 


in plants employing ch blending 


levels on a 


this expense, it is better to provide meter 


Metering Blender Components 
w?curacy 


The 


proved if the 


f batch blending will be considerably im 
oils are measured through meters. A single 


i blending tank. For this purpose a line from 


it is wise to 


i sampling 


oil will permit quicker charging and less contami! 
Since the oils will normally be pumped at a g 


perature, meters calibrated for the 


one delivery 
Therefore the added cost 


matic temperature compensating devices is hardly 


ture can be employed 


Most oil meters provide a strainer ahea 


uring mechanism but if this ts n 


installed 


t pt 

Streams of il frequently c 
meter readin 

ible 

meters provided for e 

in be set to del! the gallonage req 

V de still 


s pumped 


me 


200 ¢ 400 SUS 


at size drive 


es the 








meter will suffice but individual meters for each type of 
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FIG. 7. “Xacto Unit.” 


1) Xacto meter (2) Thermometer wel! (3) Inlet contro 
5) Control nut (6) Valve control arm (7) Pump control 
Selector (9) Indicating and totalizing dia 1 Flow 
sure gage (12) Discharge pressure gage (13) Dial thermometer (14) Discharge 
heck valve. (Bowser, Inc.) 


Differential 


circuit and switch 3 


valve (4 


ndicator (11) Inlet pres 
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A following article will deal with equipment for use in the manufacture 


of lubricating greases 


TABLE 1. Suggested Horsepower for Side Entering Mixers 
Blending time Lo hr 2 hr 
Tank volume — 5,000 gal 5 hp 2 hp 
50,000 gal 0) hp* 15 hp 


) 


*Two — 25 hp units 


the mixing complete about 1 hour after all of the oil and 
additives are charged. 
Continuous Automatic Blending 


Continuous automatic blending of lubricating oils is 
accomplished by syncronizing a series of pumps and/or 


METER NO.2 


METER NO! 


FIG. 8. Assembly of “Xacto Units.” (Bowser, Inc.) 


meters so that desired proportions of ingredients are fed 
to a blender or homogenizer where the mixing is com 
pleted. This blender is of rather small capacity, perhaps 
holding a barrel of fluid, therefore the entire system con 
tains a minimum of fluid at any one time 

Several companies offer systems to accomplish the above 
purpose and most compounders rely on such firms rather 
than design their own blending equipment. Details of some 
of the most successful of such systems will be described 

The equipment to be considered first is capable of blend 
ing two to six or eight different components, Later, sugges 
tions will be made for methods and equipment to blend 
one oil and one additive only 

While the use of pumps, for delivery to blenders, is men 
mind that 


tioned, it should be kept in gravity can be 


adapted if sufficient head is available 


Bowser Blending System 
A multiple of the units shown in Fig 
for lubricating oil blending. The number of units installed 


7 are employed 


depends upon the maximum number of components in the 
blends that are to be compounded. Likewise, the size of 
the meters can vary. Normally the No. 1 meter is the one 
with the greatest capacity. 

Location of the various parts and mechanisms in each 
“Bowser” unit are evident from the tabulation of the num 
Such an arrangement is further 


bered in Fig. 7. 


8, where connections between three units 


parts 

detailed in Fig 

ire shown. 
The meter used in the Bowser system is shown in a 

cutaway view in Fig. 9. This consists of a positive displace 

ment, piston type meter, 

called the “Xacto Meter.” 

It is furnished in sizes up 

to 3 in. diameter 

The flow 

*4-In. meter are trom 0.9 


connec 
tions rates of a 
to 15 gpm and of a 3 in 
size are 10 to 250 gpm 
The working parts of these 
meters can be furnished in 
various metals so as to re 
duce the possibility of cor 
rosion. 

The selectors at the top —— 
of each metering unit are 
shown in Fig. 10 and con- 


sist of a means of setting 
FIG. 9. Cutaway view of “Xacto” 


a train of gears so that the 
meter. 


speed of the driving shaft 
and in turn the delivery of the me 
ter will be varied as desired. The 
meters are actuated by the pres 
sures due to the supply pumps for 
each individual component. 
The drives also act 
proportioning 


as a means 
of insuring correct 
and, when there is a deviation in 
supply, of cutting off the system 
Referring to Fig. 8, in which three 
connected meters are shown, the 
total speed of the lower shaft, at 
the end where a drive chain is 
shown, is the combined speed of 
the three meter shafts. Differen- 
tial gearing, adjusted by means of 
the selectors (see Fig. 10) so that 
the speed of each meter shaft is 
proportional to the amount of the 
component passing through the 
respective meter, insures that the 


METER NO3 


O 
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C-38 THE REFINING ENGINEER, May, 1957 


meee eae eae aa ee a ee arcana aaa aaa aaa eae 





It Took a Bold 


New Design Concept 


to House 


AMERICA’S FIRST 


ATOMIC ELECTRIC 


POWER PLANT 


How do you house an atomic elec- 
tric po plant? Dig a hole five 
stories down. Erect a giant ten 
story welded steel “containment 
vessel Seal it off air-tight, and 
you have one of the largest pres 
sure vessels man has ever been 
d on to build 
t's the story, over-simpli 
he unique housing re- 
America’s first nuclear 
electric plant, the 
xperimental Boiling Water 
itor, at Argonne National 
iboratory, Lemont, Illinois 
In our practical, efficient world 
of engineering, there is a sound 1 we { , 
structural reason for the unusual = such thorou testing against 
dome-shaped building, now rec- lo 
ognized by everyone as the sym- Graver’'s skills, backed by a cen 
bol of atomic-power-for-peace. tury of experience, were called 


Building for the Future on 100 Years of Craftsmanship in Steels and Alloys 
GRAVER TANK & MFG. (CO. [NC. 

EAST CHICAGO, INDIANA e@ NEW YORK e PHILADELPHIA e@ EDGE MOOR, DELAWARE 
PITTSBURGH + DETROIT . CHICAGO . TULSA . SANI PRING OKLAHOMA 


HOUSTON » LOS ANGELES . FONTANA, CALIFORNIA SAN FRANCISCO 
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upon to fabricate, erect and test 

this unique steel structure 
Graver’s research department 

devised the special air-tightness 


testing procedures. Graver fal 


ri- 
cated all sealing devices—the ac- 
cess air-locks, bulkheads and 
doors, and the two water-demin- 
eralizing systems. It also furnished 
the saucer-shaped 15,000 gallon 
water tank suspended under the 
dome 

This application of Graver's 
skills in the fabrication and ere 
tion of America’s first aton 
power plant is indicati\ 
Graver’s readiness to help 
fulfill your plans for the future 
no matter how unusual or exa 
ing the requirements. 








Chemical 
Engineering 
Catalog 


organizes up-to-date product facts 


from over 500 leading manufacturers 


in one volume 


Get the facts...about almost any type of process equtpment 
practically any kind of materials of construction... and many, many 
engineering services...all from the product catalogs of over 500 
companies bound into more than 2000 pages of CEC. Published 
exclusively to serve your processing needs, CEC is fully indexed 
6-ways for quick, easy reference... guides you directly to the data 
you need on pumps, kettles, motors, valves, piping, mixers, instru 
ments, silos, stacks and other items by the hundreds. CEC is the exclu 
sive equipment reference source... the only one of its kind ...in all 
the process industries. CEC is bound to help you. Use it often 


(Typical of the many detailed product cataiogs in CMC) 
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services 


Materials of 
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BOUND TO SOLVE YOUR 





(Typical of the many detailed 


product catalogs in CEC) 


PROCESSING PROBLEMS 


Chemical Materials Catalog 


consolidates chemical 
and raw materiais data from over 


i380 suppliers in one volume 


Who is the nearest supplier of diethanolamine? What are the ch 


ar 
acteristics and properties of pyridine? You'll find the answer to these 
and thousands of other questions about chemicals and raw materials 

all packed into the more than SOO pages of CMC. And the 
answers come fast because CMC is indexed 5-ways with a dire 
tory of producers, product index, functional guide, use and applica 
tion index, and trade name index...all leading directly to the 
catalogs of over 130 companies. CMC is the exclusive reference 


source for chemicals the only one of its kind in all the process 


industries. CMC is bound to help you. Use it often 


REINHOLD PUBLISHING CORPORATION 


430 Park Avenue, New York 22, N. Y. 





eoomore 
quality proved 


POWELL VALVES 


meade with quality proved materials 


Consult your Powell Valve Distributor for full facts about quality proved bronze, iron, steel, and 


corrosion-resistant valves. For every flow control problem—there is a Powell Valve to solve it hetter 
THE WM. POWELL COMPANY, CINCINNATI! 22, ono... With VEAR 


THE REFINING ENGINEER, May 





CUT ALONG THIS LINE FOR YOUR PERSONAL REFERENCE FILE. 


REFINING FUNDAMENTALS 





FIG. 10. Selector by which percentages are set 
on Bowser blender. (Bowser. Inc.) 


total increments of the three meter shafts make up 100 
per cent 

If the meter shaft should vary in speed and thus through- 
put, the selector shaft causes the control nut C (see Fig. 8) 
to move on a threaded shaft and thus move the control 
lever D which in turn controls the valve A in the delivery 
line. If the fluid supply should completely cease, further 
motion of the arm D would operate switch F and stop all 
of the supply pumps 

The schematic view of a layout for a “Bowser” Blending 
Unit, as shown in Fig. 3, (Part 1) indicates the accessories 
recommended in the supply lines for oils. To insure that 
the flow into a meter its not greater than its maximum 
capacity, a flow control valve is recommended in the dis- 
charge line from the supply pumps. This should be fol- 


lowed by a strainer to remove dirt and by an air release 


1. Installation of Bowser blending system 


= 
=! 


Bowser, Inc 


Only by such an air release can accuracy of metering t 
assured 

While 
of oil and additives from various units pass through the dis 


a certain amount of mixing results as the streams 


charge manifold, the Bowser blending system provides for 
a motor driven homogenizer so that thorough blending will 
be obtained 

The capacity of such a system will vary from 5 to 500 
gpm depending upon the size and number of units. A view 
of a blending system in which five Bowser units are used 
is shown in Fig. 11. This indicates the compactness of such 
a blending system for lubricating oils 


Cornell Proportioning Units 
‘Cornell” 
a typical installation in 


A typical diagram of a continuous oil blending 


layout is shown in Fig. 12 and 
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FIG. 12. Diagram of Cornell Oil Blending Installation. (Cornell Machine Company.) 
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HARSHAW 
FLUO RIDES 
I peel Ee per Pap 


Here are many more 
production - controlled, 
high-quality fluorides: 


Ammonium Bifluoride 





Ammonium Fivoborate 


Antimony Trifluoride 
Sublimed 


Barium Fluoride 
Bismuth Fluoride 
Boron Trifluoride 


Boron Trifluoride 
Complexes 








Chromium Fluoride 
Copper Fluoborate 
Fluoboric Acid 


Harshaw fluorides can well be de- 
Fluorine Cells 


scribed as the modern version of Rseduatinn Anema 


the magic genie of old. They have Frosting Mixtures 


the power, speed and versatility of Hydrofluoric Acid 
Anhydrous 


the legendary servant of the lamp. Hydrofuoric Acid 


Aqueous 
Hydrofluosilicic Acid 
Lead Fiuoborate 
top ranking is the result of rigidly Metallic Fluoborates 


Harshaw fluorides serve many 


industries advantageously. Their 


controlled uniformity and quality. Potassium Bifluoride 
Potassium Chromium 
Fluoride 


WRITE FOR ; 
Harshaw's 40-page book on Hydrofluoric Acid Potassium Fluoborate 


Anhydrous. It provides helpful data on the safe Potassium Fluoride 
handling and use of H. F. Potassium Titanium 
Fluoride 


Silico Fluorides 


THE HARSHAW Sodium Fluoborate 


Tin Fluoborate 
CHEMICAL COMPANY Zinc Fluoborate 
1945 East 97th Street ©* Cleveland 6, Ohio Zinc Fluoride 


Chicago «+ Cincinnati + Cleveland + Detroit + Houston 
los Angeles + Hastings-on-Hudson, N.Y. + Philadelphia 
Pittsburgh 


a TF 
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consists of a hemispherical disc rotating at 900 to 1800 rpn 
ind the field being processed is introduced at the center 





of the top face and proceeds outwardly under centrifugal 
force in a thin film. A scoop tube at the outer edge of the 
disc picks up the fluid and discharges it to a surge tank 
chamber below the disc. The rotating disc and upper chan 
ber are subjected to a vacuum of about 27 to 28 in 
mercury so that any entrained air and most of the 
s removed 

The surge chamber has a ¢ ipacity of abou 
ind contains a ball float connected to two float 
The discharge pump is connected to the bottom of tl 
chamber. This is a Yale and Towne volume contr 
pump and when the blended oil is being dischar 
set rate the system ts in equilibrium and the 
the surge chamber remains constant 

If a valve should be closed in the discharge line « 
the pressure in the line to increase the pressure cont 
will shut off the discharge pump motor. This will result 





FIG. 13. Cornell blending system at Canadian Oils. Ltd. (Canadian 
Oils and Cornell Machine Company.) 


Fig. 13. The dia 
gram provides for 





three (or fewer) 
oil base stocks 
and three (or 
fewer) additives 
to be blended 
Since various 





blends will re- 








quire different oil 
stocks, a man! 





fold, similar to pig, 14, Proportioning pump with vernier vol 
that shown in Fig. ume control setting device. (Cornell Machine 
4, permits chang- Company.) 

ing of the base 

stocks delivered to the three booster pumps FIG. 15. Flow control system for component and additive panels 
(Proportioneers. 











Connections in the manifold room are made with ne 





prene or some other oil resistant rubber hose or a flexible 
metal hose. For ease in hooking up quick connecting cou 
“ug ’ Oa man 

plings, such as “Strehlow” couplings are provided * 
The booster pumps are pressure controlled to detiver 
the oil at a constant pressure of 20 psig to the suction of the ( 


porportioning pumps. An air eliminator is provided in the 





CUT ALONG THIS LINE FOR YOUR PERSONAL REFERENCE FILE. 


connecting piping between the two pumps 
The proportioning pumps are calibrated and equipped 
with a vernier volume control setting device, see Fig. 14 





. FILA 
The proper percentage of each component of the blend 1s —— ht _ —_ —— .. 


determined and the volume set on each proportioning pump a a 
is adjusted accordingly. A correction factor is applied to DISC 

each setting to allow for the temperature at which the oil 
stream is delivered so that all measurements are at 60F On LEVEL 











basis. 

The pressure on the discharge manifold to which the pro 
portioning pumps deliver is held at 20 psig by means of a 
back-pressure regulating Bailey Valve. Since the suction 
pressure and the discharge pressure of the proportioning 
pumps are both 20 psig, there is no pressure loss across 

















the pump and the motor driving it supplies only rotational 
energy. Thus, the pump is energized meter and hence 
capable of great accuracy. 

Upon leaving the proportioning pumps the streams of 
components of the blend mingle in a pipe leading to the 
Cornell Homogenizer. If this piece of equipment ts to be 
used for dehydration as well as for blending and deaera 


tion, a heat exchanger is provided so that the oil will have pig 46. Internal arrangements and auxiliaries for flash evapora 
a temperature of about 150F. The Cornell Homogenizer tor. (Proporticneers.) 
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eep areas weed-free... avoid fire hazards 


OIL WELLS 


Spray Du Pont 
TELVAR 


WEED KILLERS ; % 3 st : : ee EE Ses ° 
Just once Note the excellent control of weeds and grasses around 
for season-long 


this wellhead from just one application of ‘“Telvar.’ 


. ane can eliminate weeds and grasses that 

create fire hazards and that make main- 

tenance difficult and costly. Just one spray 

of Du Pont ““Telvar” controls weeds for a 

season or longer. ‘“Telvar”’ kills weeds through The treated area around this tank farm 
the roots, then remains in the soil to provide weed-free for an entire season. 
residual action long after the initial spray is 

applied. Low dosages save you cost, han- 

dling and storage space.‘“Telvar’’ weed killers 

are non-corrosive to equipment, non-volatile, 

low in toxicity to humans and animals. For 

low-cost, long-term control of weeds, include 


*Telvar” in your maintenance program. 


TELVAR 


Monuron and Diuron , ” 
WEED KILLERS Along these pipelines, where maintenance is tough, one 


application of ‘“Telvar” has kept the treated area weed- 
free for a year. 


REG. yu. 5. Pat OFF On all chemicals follow label instructions 


BETTER THINGS FOR BETTER LIVING and warnings carefully. 
THROUGH CHEMISTRY 
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a rise in the oil level in the surge chamber which if it con- eliminator, should result in stoppage of the proportioning 
tinues will raise the float and actuate the float switch which pump, the flow of oil into the surge chamber would cease 
in turn will shut off the proportioning pump motor. When Since the discharge pump would still operate, the level of 





the valve in the discharge line is opened, the decrease in the oil in the chamber would drop and cause the ball floa 
pressure will first cause the discharge pump motor to start to drop whereby another switch would be actuated to shut 
and then as the oil level drops in the surge chamber the off the discharge pump. This action would be reversed whet 
float switch will cause the proportioning pump to start so the oil level rises due to starting of the proportioning 
that blending is resumed pump 


If any cause, for example, the presence of air in the air 


Proportioneers Oil Blending Unit 


Proportioneers, Inc., offers a continuous automatic blet 
ing system the flow control system for which is sh 
Fig. 15. It will be noted that high pressure ait 
electricity are necessary for the yperation of 

Each oil blender consists of a master panel, sever 
ponent panels to control the various Is used 
tive panels. Each oil panel consists of a pump 
eliminator, a pneumatic controller, a itive displacem« 
meter, a control valve, and a 

The master panel controls 
ind an infinitely variable speed re ion unit. The 
shaft from the latter unit drive re shaft of 
in each component panel through an infinitely 
integrator. The second shaft of 1e differential 
component panel is driven by the component meter 
quently, when the meter is driving one shaft of t 
ential at exactly the same rate as the other 
being driven by the master panel, there 
the third shaft of the different 


FIG. 17. Oil canning machine, showing a 14-pocket Pfaudler filler is flowing at exactly the correc 
and an American Can Company closing machine : f the two input shafts is different 


will be produced in the third shaft 


the pneumatic controller to 


flow control valve 
back to the proper < 
The additives, which are requit 
centrations than the various | traction 
what is termed a “Treet-O-Unit This is essent 
actuated simplex reciprocating metering pump 
of each such pump can be adjusted in length t 
of an inch. The drive from the master panel 
mines the number of strokes per minute of ¢ 
Unit 
These blenders vary from those previously desct 
that provision is made for recycling both before starting t 
blend and also if any one component pump loses suct 
or the flow of any one component varies more than a pre 


CUT ALONE 


determined amount. Also, when the predetermined 

ber of gallons desired for any one mixture has beer 

blended, the unit is automatically thrown on recycle 
Before discharging, the combined stream of oil f1 


of the panels passes to a flash evaporator, see Fig. 16, which 
removes most of the moisture from the oil blend. This 
evaporator is also a mixer and both functions are accom 
plished as the incoming oil passes as a thin film over 
rotating disc. The closed chamber containing this dis« 
subjected to vacuum by means of a steam jet asperator 
Proportioneers make provision for cleaning the 1 fr 
all panels when a blend its completed. For this purposs 
high pressure air is automatically admitted to the 
eliminator chamber. All of the oil remaining in meters 
lines, valves, pumps, and suction manifolds is then blow: 
back to the respective storage tanks. This of course results 
in very little contamination in the next blend 


Equipment for Additive Introduction Only 

Where a single additive is to be introduced in a lub: 
cating oil and no further blending is desired, several ar 
rangements of equipment are possible. It should be kept 
in mind that additives are often expensive and also may 


FIG. 19. Capping machine for one-gallon cans. (Standard of Cal 
ifornia.) be used in small proportions. For both reasons it is some 
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times best to make up a stock solu 
tion of the additive in oil and use 
this in the blending operation. 

One of the most positive means 
for injection mixing is to use an in- 
jection pump driven by a motor that 
is controlled by aninterlocking 
switch connected to that of the oil 
line pump motor. The injection 





pumps are generally adjustable over 
a 10 to 1 capacity range and have 
capacities varying from 5 cc per min 
to 40 gpm. 

No pump is required if the addi- 
FIG. 20. Automatic bar- tive is introduced by the pressure of 


rel filler. (OPW Corpo- 4 closed tank. In this case a flow indi- 
ration.) 


r 


cator, such as a Rotometer, can be 
included in the additive line and a calibrated point arrived 
at by checking the consumption of the additive over a given 
period with the gallonage of oil pumped. 

Lowy' states that flow porportional injection methods 
are becoming preferred for introduction of additives in a 
stream of liquid due to greater accuracy. Five such systems 
are described and sketched by this author. To accomplish 
such injections, solenoids are actuated by meters in the 
product line so that an additive pump operates at inter 
vals depending upon the flow in the product lines. 


Benefits of Continuous Automatic Blending 

Continuous automatic blending of fluid lubricants de 
creases the labor and supervision of such an operation and 
also provides greater accuracy than does batch blending 
There is considerable saving in space requirements with 
a continuous blending setup. 

Therefore, with a variety of satisfactory equipment avail 
able, all new installations and many old ones depend upon 
continuous automatic blending of lubricating oils and gear 
compounds. As an example of the widespread use, one firm 
has recently furnished installations for Australia, India, and 
South Africa. 


Packaging of Fluid Lubricants 

Fluid lubricants, as well as some other items handled 
by compounding plants, may be packaged in sizes of four 
ounces and intermediate sized containers up to full bar- 
rels. Satisfactory equipment to fill and seal such packages 
is provided by a number of firms (see Fig. 17, 18, and 19) 
and, since the mechanical details are quite intricate, no 
great description of the fillers will be given. 


FIG. 21. Electronic push-buiton panel controls flow of barreled 
petroleum products over a mile-long conveyor system. (Standard of 
California.) 


REFINING FUNDAMENTALS 


FIG. 22. Storage of packed and packaged products. (Standard of 
California.) 


In general, can fillers depend upon two general princi 
ples. In one case a series of chambers are filled as a carriet 
rotates and the measured contents is then discharged int 
the container. Other equipment depends upon a spout 
which enters a can and raises as the can is filled until a 
cutoff of the liquid results. 

Automatic barrel fillers may be similar to that shown in 
Fig. 20, where a float actuates a cutoff when the proper 
depth of fluid is reached. 


Handling and Shipping Packaged Oil 

After drums or packages of lubricating oil are filled 
they are most conveniently handled on roller conveyors 
Heavy belts, with almost continuous roller supports can be 
used to convey and elevate packages or drums up to 120 
lb net, provided the pitch is not over 15 deg. Such an 
arrangement can then elevate packages to a point where 
further gravity movement on roller conveyers is possible 
The conveyors can be equipped with switches so as t 
distribute the completed shipments at will. Few plants 
will be able to provide as elaborate a system as is shown 
in Fig. 21. In this case assembly lines on a lower level 
permit routing the drums of each individual shipment to a 
particular line from which all drums are then loaded with 
out further sorting 

Where filled drums or packages are placed in storage 
the system shown in Fig. 22, where pallets and a fork-lift 
truck are used, permits maximum use of available storage 
room. Lueth* describes a unit load concept adopted by one 
plant. Full drums are handled in units of four, quarter 
drums in units of nine, 35-lb pails are grouped in lots of 
28 units. Orders and shipments are largely confined to 
multiples of such units 

A further innovation, described by Lueth® is the use of 
a Clark “Pul-Pac” truck which permits elimination of wood 
pallets. Cases of lubricants are stacked on a sheet of 0.09-in 
solid fiberboard, 50 by 46 in. in size. A vertical fence, 
with a gripping mechanism at the base for gripping the 
edge of the chipboard pallet, is moved away from or toward 
the fork truck hydraulically, as the unit load is pushed 
from or pulled on to the wide plate-type forks on the 
vehicle 
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LOW COLD TEST OILS 
TO BE MADE IN UREA 
DEWAXING UNIT 


The vrowin vax-tree 
crudes that are normally used tor the 
manufacture of low-cold-test oils has 
led Standard of Indiana to make com 
mercial utilization of a German-discoy 
ered phenonemon, formation of a solid 
crvstalline aduct he rea is mixed 
with wax and other straight-chained 
hydrocarbons 

Speaking at the WPRA’s annual 
meeting in San Antonio on March 25 
Standard of Indiana spokesmen said 
that the new process eliminates the 
need for the operating temperatures 
is low as 50 F that would be re 
quired tor conventional dewaxing proc 
esses, costs much less For example, a 
1000 bbl per day urea dewaxing unit 
producing —50 F pour point oils would 
cost the same amount $850.000 
iS a conventional dewaxing unit mak 
ng only O F oils 

Operating costs tor the two processes 
would be about the same too, if Was 
claimed, about 2.2 cents per gallon of 
finished product tor the urea process 
ind 2.1 cents pe il for conventional 
lewaxing 

Here's how the process works Re 
finery solvent-dewaxed oils ranging 
from 50 to 220 SSU at 100 F and 0 
to 25 F pour point flow into a contin 
uous mixer Operating at normal tem 
peratures Urea is added at a rate of 
ibhout three pounds per pound of 
hvydrocarbon—about 0.7 mole of urea 
for each carbon atom—and the urea 
selectively crystallizes around paraffinic 
hydrocarbons with long straight chains 
to make a solid, filterable complex or 
adduct 

An activator, such as methanol, ts 
used to complete adduction in a rea 
sonable amount of time and also acts 
is a solvent for the urea 

The mixture of adduct and oil ts then 
filtered, with the filtrate going to an 
evaporator and then a stripper to re 
move the activator and inert wash 
solvent. Because low-viscosity feeds 
contain more adductable material, feed 
rate and product yield vary with feed 


viscosity 


SSI 100 F Feed,B/SD Yield, Vol 
SO 900 RS 
Av) LOO) AH 
230 1200 94 


The components of the adduct are 
easily recovered either by agitating 
at room temperature with a good sol 
vent for urea, or by heating. For de- 
composition by heat alone, adducts of 
high molecular weight hydrocarbons 
quickly decompose at 200 F. Heat ts 


used in the commercial process 
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Easy, Quick to Install 


... that’s why using Glitsch Caps and Risers will allow your unit to go on stream 
with a minimum installation time. The removability feature also allows cleaning 
to be done either inside the tower or on the ground outside. The comparatively 
thin-gauge metal used in Glitsch assemblies cools off and heats up rapidly, which 
further reduces downtime 

Over the years, we have designed more than 300 different cap and riser assem 
blies for every process requirement. We can furnish virtually any conceivable 
type and design—opened- or closed-slot caps; set-on, swaged, or pull-up risers 
with wedge, quarter-turn cap, or stud hold-downs. Either round or rectangular 
assemblies are available in a full range of sizes and materials. 

If you would like more information on Glitsch Cap and Riser Assemblies 
Glitsch Truss-Type® Trays, or other Glitsch products and services, cal! our 
nearest office or write to us at P.O. Box 6227, Dallas. There is no obligation, and 
you will be pleased with the prompt and competent recommendations our repre 
sentatives will make for your project. 


DALLAS * CHICAGO * CLEVELAND ® HOUSTON ® LOS ANGELES @ NEW YORK © TULSA © UXBRIDGE 
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Improved Materials Needed 


E. A. Sticha 


The Crane Company 


T HE refining industry has been car- 
rying out large-scale operations at high 
temperatures for many years. As new 
processing techniques are developed, 
requirements for constructional ma- 
terials change and the air of this pre- 
sentation is to outline the materials 
now in common use. Some of the serv- 
ice problems which have been en- 
countered will be discussed also. 

Since refinery opreations encompass 
a wide variety of fluids under diverse 
conditions of temperature, pressure, 
corrosion and erosion, a consideration 
of materials must of necessity be re- 
stricted in its scope. Thus, corrosive 
effects, often all-important in the selec- 
tion of materials, will be accorded inci- 
dental attention only. Mechanical and 
structural properties, which perhaps 
best reflect ability to retain fluids under 
extreme pressure and temperature con- 
ditions, then become the prime criteria 
in choosing an alloy. For high tempera- 
ture applications strength characteris- 
tics as judged by short-time creep and 
rupture testing are given greatest weight 
although it should be evident that other 
requirements as to ductility, corrosion 
and erosion resistance, structural stabil- 
ity, weldability and so on must be met 
also. 

For most refinery operations con- 
ducted at elevated temperatures, it is 
possible to use iron-base alloys and, of 
these, carbon steel is employed most 
extensively. This relatively inexpensive 
material possesses the desired character- 
istics to a good degree and it is readily 
available. We are prone to overlook 
the versatility of carbon steel as of- 
fered by variations in method of manu- 
facture, composition and heat treat- 
ment. Under favorable environmental 
conditions, carbon steel has been used 
successfully for temperatures as high 
as 1100 F. 

A certain amount of confusion re- 
sults at times from the assignment of 
~~ (Condensed from the paper entitled “Ma- 
terials Aspect of Some High-Temperature Re- 
finery Piping Installations”, by the same au- 
thor, presented before the Petroleum Division 


Conference, ASME, Dallas, Texas, September 
1956.) 
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allowable values in codes to 
1100 F for one carbon 
ASTM A106 pipe) while another type 
ASTM AS3 


This situation 


stress 
steel (e.g 
of steel (e.g besseme! 
pipe) is limited to 400 F. 
reflects differences in properties result- 
ing from steel-making practices but 
which are not revealed by room tem- 
perature tensile testing. Bessemer steel 
suffers a marked loss of ductility and 
toughness when strained in the 400 to 
500 F temperature range and this em 
brittled condition is revealed best by 
impact tests on strained and aged 
specimens. Impact values as low as 2 
ft-lb may be realized in this condition. 
Since the impact that reflects material 
behavior at points of stress concentra- 
tions, it is important in evaluating the 
applicability of a material 

Where a higher strength material is 
required for handling fluids at greater 
pressures, carbon-molybdenum steel 
piping is frequently employed 

This low alloy steel has essentially 
the same desirable characteristics as 
carbon steel in addition to improved 
high-temperature strength and its field 
of greatest application is between 700 
and 1100 F 

In 1943, a welded carbon-molyb- 
denum steel, main steam line fractured 
next to a weld as a result of highly 
localized graphitization. Subsequent 
surveys of other high temperature 
steam piping revealed considerable 
graphite formation in both carbon and 
carbon-molybdenum steels. Several 
years later an extensive survey of high- 
temperature refinery equipment 
showed similar graphite development 
in many samples of these steels, also 
Although a random pattern of graphite 
formation seemed to be more prevalent 
in refinery piping than in steam power 
piping, the heavily segregated graphiti- 
zation which caused structural embrit- 
tlement was observed too. As in the 
steam applications, it was noted that 
higher operating temperatures and 
longer exposures favored formation of 
graphite. Again, the potent effect of 
large aluminum additions (employed 


tor deoxidation of the steel) was shown 
to be a major factor in promoting de 
velopment of graphite 

There is a wealth of information on 
the graphitization phenomenon avail 
able to the petroleum industry as a re 
sult of difficulties experienced in the 
steam power field. Much of these data 
were obtained in the laboratory through 
use of weld bead specimens exposed 
under conditions accelerating graphite 
formation and results correlate quite 
well with service behavior. In general, 
the laboratory investigations have at- 
tempted to evaluate the effects of varia 
tions in melting practice, heat treat 
ment and composition and, of these, 
the first two approaches have not been 
particularly fruitful in combating 
graphitization. Use of alloy steel, speci- 
fically chromium-bearing steel, has 
been adopted by industry as the eco- 
nomical solution to the problem. Most 
of the other common alloying elements, 
except possibly manganese, exert no 
appreciable effect on the progress of 
graphite formation. On the basis of field 
and laboratory studies, it has become 
general practice in the steam power 
field to restrict welded carbon-steel 
piping to 750 F maximum and carbon- 
molybdenum steel to 850 F maximum 
While the petroleum refining industry 
has moved in this direction, there re- 
mains a tendency to employ these steels 
at higher temperatures possibly be 
cause of the severity of the 
problem 


lesser 


Where processing conditions require 
greater high-temperature corrosion re- 
sistance than is available with either 
carbon or carbon-molybdenum steel, a 
wide variety of chromium-molyb 
denum steels is available. Use of these 
alloys may start at about 800 F and ex- 
tend to about 1300 F at the higher 
chromium level, namely, 9 Cr: 1 Mo 
steel. The well known 5 Cr: % Mo 
analysis which has served the petro 
leum industry so admirably for these 
past 30 years in included in this cate 
gory 
of the 


An indirect consequence 
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DU PONT Geni’ NEWS 


One of a Series of Bulletins for the Petroleum Industry 


NEW DIRECTOR OF SALES Refiners can use these 
marketing services profitably 


FOR PETROLEUM CHEMICALS 


)44 
nstruct! 
veTnment s at 
Hanford, Washin 
received his che i 
gree from Prin on niversity 
Mr. Conklin, wh ime to DuPont 
is a sales-service representative from 
Ingersoll-Rand. has been with the P 
troleum Chemicals Division since lo help refiners exp 


Special demonstration equipment 


] 
! I 


1. T. Rosenlund 


de na demor 


was organized promoted t tures « their 


West Coast regi 
ive! then t il ro built 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company 





DU PO! 


Du Pont equipment and experience usually available to refiners 


é 





REFINER: 


Yes, we anticipated that fuel injection 


systems in cars would raise some new 


problems in gasoline blending 


DUPONT REPRESENTATIVE: 


That's right 
tory has already been making road tests 
using special fuels in injection systems 


Marketing Services 


ustomer groups 


and our Petroleum Labora 


features to dealer and 

We can also supply you with a great 
variety of booklets and visual presenta 
tions on gasoline and motor oil quality 
customer relations, station 
and other subjects. You 
these in large quantities at cost, or at no 
charge if you'd like only a few copies 


SeTVICces 


can obtain 


Continuing market surveys 


When planning promotion campaigns 
vou can make use of the findings of ow 
several extensive surveys of customer 
buving habits and service station op 
erations. 

These cover such subjects as the fac 
tors influencing a dealer's success, why 
motorists buy the brands they do, how 
thev select service stations, and which 
factors in gasoline-brand advertising 
influence them most. 

{ report on our latest — and perhaps 
most important — survey will be fin 
ished by mid-summer. The results will 
be made available to all marketing 
executives in the oil industry. 


Public relations aids 


Our newest presentation emphasizes 
the importance, to everyone, of the 
petroleum industry — “A ‘Brief’ Case 
for Business.” It is a lightweight kit 
which enables you to tell a forceful 
public relations story in a dramati 
way. This kit was conceived and de 
veloped by Du Pont and is made avail 
able to oil companies through the Oil 
Information Committee of API, or 
through your DuPont representative. 

You can probably save time and 


nismued middie ne 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E 
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REFINER: 


Is that so n maybe you people al 


> 
ovia use 


ready have 1e dota we 
DUPONT REPRESENTATIVE: 
We're 
have 


accumulating it gradually We 


three l-injection cars im ovr 


Petroleum Lab 


H. C. Thompson displays the ‘Brief’ case 


public relations kit 
money by own 
promotion program with these useful 
aids adapting them to vour own pul 
poses. Any of our Petroleum Chemicals 
Division re presentatives o1 sales offices 
will be glad to give you more informa 
tion on them. 


supplementing your 


New Director of Sales 


motion manager, later assistant direc- 
tor and then director of sales. 


Conklin a Navy veteran 
During World War II, Mr. Conklin as 
Commander U. S. Navy, was on active 
duty 5 vears—most of the time in the 
North Atlantic. He was awarded the 
Order of the British Empire 


| Seattle 3 


EWS 


REFINER: 
Good! | hope we 


your investigations 


DUPONT REPRESENTATIVE: 
lll see that you do. As our 
develop further facts we 


nformed 


Mullis former sales representative 


Alfred R. Mullis 
Company 
in the 
ointed 


SALES OFFICES 


Chicago 3 8 
Cleveland 15 


| Denver 2 


Houston 2 
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| Los Angeles 17 
New York 20 


Philadelphia 2 
Pittsburgh 22 

San Francisco 4 
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Better Things for Better Living 
... through Chemistry 
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Effect of exposure at 1200 F on the impact resistance of cast austenitic steels 


graphitization phenomenon has been a 
general lowering of permissible carbon 
content in alloy casting steels. Whereas 
a maximum of 0.30 percent carbon was 
! 


permissible in specifications 10 years 


ago, the desire to maintain welding 


characteristics in spite of the chromium 
additions requ red for combating 


gra- 
phitization led to lowering of carbon 
content, usually to a maximum of 0.20 
percent. This change resulted in practi 
cally identical properties for castings 
and tubular products to which they 
were joined and in some improvement 
in ductility 
strength 
While the great majority of carbon 
and low-alloy steels in high-tempera 


toughness, and creep 


ture refinery piping service retain their 
desirable properties to a large extent, 
instances of embrittlement after ex 
tended periods of operation have been 
reported. In general the affected ma- 
terial shows no change in hardness or 
tensile properties but impact resistance 
drops sharply. In this respect the phe 
nomenon is similar to temper embrittle 
ment except that considerable time is 
required to produce the change in be 
havior. The embrittled condition may 
be removed by heat treatment, some- 
times merely by heating a few hundred 
degrees above the operating tempera- 
ture and cooling rapidly. As yet, cause 
of this deterioration has not been de 
termined 

Welding has become the accepted 
method of joining refinery-piping ele- 
ments. In the past, many of the chrom- 
ium-molybdenum steels were welded 
with austenitic-steel electrodes, usually 
the 25 Cr: 20 Ni composition, and not 
stress relieved. This practice results in 


THE REFINING ENGINEER, May, 1957 


i hard and relatively notch-sensitive 


zone in the chromium-molybdenum 
steel which ts a potential source of fail 
h troubles from this source 


With the 


velopment of improved procedures ar 


ure althoug 


have been infrequent 


electrodes of composition matchings 
material 
or continued use of austenitic 
electrodes for welding 

‘Is except in certain types of 
fabrication 

Where service conditions expose dis 
similar metal weldments of this sort to 
temperatures in excess of 800 F, 
inother potential hazard must be recog 
nized ( 


tic base metal to the austenitic steel 


arbon diffusion from the ferri 


weld metal will produce a brittle zone 
consisting of adjoining decarburized 
and carbide-rich layers which may fail 
under unusual loading conditions such 
as result from cycling temperatures, 
etc. A similar situation will occur in 
ferritic steel weldments where a differ- 
ence in chromium content exists be- 
tween two of the elements; carbide dif 
fusion may even be evident after ap- 
plication of a post-weld heat treatment 

It is interesting to note that the newer 
welding techniques are applicable to 
chromium-molybdenum steels even at 
the higher chromium levels. Automatic, 
submerged-are welding is employed on 
a routine basis in shop fabrication. Use 
of the inert-gas-shielded-arc process 
for making the first pass of pipe welds 
without backing rings and with or with- 
out added filler metal or inserts should 
receive consideration if complete elli- 
mination of internal crevices or projec- 
tions is desired 


In some instances straight chromium 


there seems to be little 


steels of greater alloy content, usually 


12, 17 or 27 


percent chromium, have 


been employed to cope with particu 


fluids. Although their 


larly corrosive 


abov C 


I 
1000 F, they may be used at even high 


strength falls off quite rapidly 


temperatures because of their superior 
oxidation resistance. They are, how 
ever, subject in varying degrees to 
loss of ductility called “885 F embr 
hardness 


tlement in which 


strength increase while ductility 


impact resistance decrease. The 27 | 
cent chromium steel is most sus 
to this form of deterioration 
percent steel less so and the 12 
steel ( AISI 


not affected at all. A modificat 


Type 410) is appa 
the last analvsis conta 
AISI [ype $05) 


undergo some loss of properties 


does however 


hy 


he “885 F embrittlement” m 


removed by heating in the 10 
1200 F range. Prolonged heating 
ever, above 1000 F and to 1400 T 


to sigma-ph 


ise pl 


duces corrosion resistances 
ferred method of eliminating 
ynditions is heating above 


LA 


] neo 
d cooling 


among wh 


tabilitvy as evidence 


} lee : ’ 7; ' ler 
susceptipil t ilergranula c 


precipitation and sigma-phase for 
tion. Some measure of immun 
these effects may be obtained by 
fication of composition and by apy 


; 


t al stabilizing heat 


tion of a spec 
ment 
Casting grades, with wider limits on 


chemical composition, show 


Variations in structure and, hence 


properties. A fully austenitic steel m 
be obtained if the balance of element 
favors this structure while a steel w 


results if the re 


considerable ferrite 


verse is true. Ferrite in austenitic 

is a ready source of sigma ph ise and 
if the deleterious effects on corrosion 
resistance and toughness 
avoided, the amount of ferrite must be 
minimized. Effects of exposure at 1200 
F on impact resistance of two of the 


are to be 


casting 


more popular austenitic steel 
grades are shown in the accompanying 
figure 

Welding of austenitic steels in 
sections has posed no particular pr 


lem. With heavier wall thicknesses 


| 


farr 


creased restraint has resulted in 


tion of microcracks in weld deposits 
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This condition may be alleviated by 
composition control to yield a weld 
containing several percent of ferrite but 
this type of structure is, of course, sub- 
ject to the same deterioration at ele 
vated temperatures as similar casting 
steels. In heavy wall, AISI Type 347 
steel for steam power piping, another 
source of trouble has been encountered 
in the form of base metal cracking a 
short distance from the fusion line. The 
cause of such cracking is not yet under 
stood but it is Known that coarse 
grained material is more subject to 
cracking than fine-grained 

Failures of cast austenitic steel valve 
bodies in thermal cyclic processes have 
been reported and attributed to thermal 
shock conditions in which the high 
coefficient of expansion and poor ther 
mal conductivity of the material com 
bined with repetitive nature of the pro 


Deed 


LAUGH WITH BARNEY 


It takes a second to wink at a girl 

And a lifetime to undo the conse 
quences 

It isn’t so much the men in your life 

As the life in your men 

Women were made to be loved 


Not to be understood 


Women are attractive at 20 
Attentive at 30 and 
Adhesive at 40 


When a married man has the last 
word, 

It's Yes 

Steam is water gone crazy with the 
heat 


Why tell your troubles to others” 
Most of them don't care, 
And the rest are glad of it 


If in Heaven we do not dwell 
Hand in hand we'll stand in hell 
4 girdle is a blubber band 


A man is getting old 
When he inspects the food 
Instead of the waitress 


SPE EEE EO LE OOOO LOO OO OC CO OP OOOO 


cess are the main factors leading to de- 
velopment of internal cracking. It has 
been observed that use of ferritic steels 
and lessening of the temperature swings 
give longer valve life in this service 

Austenitic steels are subject to stress- 
corrosion cracking, usually during 
shutdown periods and due to the pres 
ence of chloride ions. Stress for this 
type of failure may originate in a weld- 
ment or from the relatively high co- 
efficient of expansion. The source of 
corrosive agent may be equally obscure 
but might originate in condensates, 
cleaning reagents or brackish water 
used in hydrostatic pressure testing. 

It should be apparent that there is 
real need for improved materials for 
many of the high-temperature opera- 
tions carried out in refineries. * * * 
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Survey Shows 
Octane Ratings 
Still Climbing 


Gasoline on sale at service sta over February tn the average octane 
tions in March rose to national number of their premium gasoline 
weighted averages of 97.5 octane five of them by 0.5 octane numbe! 
number for premium and 90.5 oc 9 more. Nine cities reported de 
tane number for regular, according creases while six cities remained un 
to the latest monthly survey of anti changed. In regular gasoline, 28 
knock quality compiled by Ethyl cities reported increases over Febru 
Corporation ary in their average antiknock qual 

Premium gasoline average was _ ity, eight of them by 0.5 octane num 
0.2 octane number above the Feb ber or higher. Seventeen cities re 
ruary level and 1.1 octane numbers ported decreases, and eight cities 
above a year ago. Regular gasoline remained unchanged 
average was up 0.1 octane number! Compared with the nationwide 
trom February and 1.2 octane num premium average of 97.5 octane 
bers higher than a year ago number, 20 cities reported premium 

Average tetraethyl lead contents iverages of 98 octane number or 
in March were 2.52 ml per gal of ugher. In regular gasoline, 16 cities 
premium gasoline and 2.00 ml per showed average octane ratings of 91 
gal of regular gasoline ctane number or higher, compared 

Thirty-eight of the 53 cities in’ with the national weighted average 


Ethyl’s survey reported increases of 90.5 octane number 


Average Research Octane Number Trends in 53 Marketing Centers 
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McNAMAR - JOY 


rm Best th Gas Boosters 


—— ; 
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The McNamar vertical air discharge cooler provides 
engine and jacket water cooling, also gas inter-cooling and 
atter-cooling. It is a two stage, double acting, 200 horsepower 
compressor. The unit is direct connected through a gear 
reducer for minimum horsepower loss. Approximate weight 
is 24,000. The overall dimensions are 7° wide x 22’ long 

The complete unit is mounted on a single skid for com- 
pactness and ease of handling. The McNamar-Joy units are 

McNAMAR SULPHUR completely packaged with inner connecting piping, scrubbers, 

EXTRACTION UNITS valves and safety controls and require only two connections 
McNamar's De-Sulphurization to place in operation. 

units assure dependable, econo . 

mical operation and require McNamar- Joy compressor units are designed tf your 

minimum attendance. The individual applications and are available on purchase, rental 

completely packaged McNamar ‘ é 

amine units are designed to and rental purchase option basis. 


sweeten the sour gas and make Call, write or wire MceNamar for additional information. 
it a saleable product. Sufficient 
anti-corrosion measures are 
made to insure a longer main 
tenance-free plant operation 


McNAMAR BOILE NK Co. 


BOX 868 — TULSA, OKLAHOMA CHerry 2-6291 


‘THE REFINING ENGINEER, May, 1957 DVERTISED PRODUCTS, SEE READER SERVICE CAR 


ADVERTISED PRODL 





1s TRADITIONAL at WESTERN 


Many of our customers employ a catalytic 
reforming process in the production of pre- 
mium motor fuels, high yields of aromatic hydrocar- 
bons, or high-quality aviation gasoline components. 
Whatever its application, catalytic reforming demands 
unerring accuracy in the heat transfer equipment employed—accuracy 
in rating—in design—in welding—in complete fabrication. 
Western Heat Exchangers meet these demands because 
Western's rating and design engineering—manufac- 
turing techniques—close attention to detail— 


are dedicated to accuracy first 


Western has successfully partici a , 
pated in the development of many , 
catalytic reforming units now in . ; 


service throughout the world 


’ HEAT EXCHANGERS 


Western's representatives stand ft - ; 


ready to serve you A e-- WESTERN SUPPLY COMPANY 
P.O. Box 1888 — Tulsa,Oklahoma 








¢ , What are the essential operating 
< conditions maintained in (a) low 
pressure, and (b) high pressure polymeri- 


zation of ethylene? 
M.D.7 


POLYMERIZATION 
OF ETHYLENE 


; } , 
is 2D0U 


. Ihe first commercial polyethy tained and the product density 
y. 


lene or “Polythene” was made by 0.92. The Spencer Chemical Company 
the so-called “high pressure process” ot iS Said to be operating a modification of 
ICI in England employing pressures of this process which produces a re 
the order of 1000 to 2000 atm (15,000 with a density of 0.935 0.94, but 
0 30,000) ps Since then, processes conditions have not been disclosed 
sing different catalysts have been de- An emulsion polymerizat 
veloped it lower pressure is also described* employing 
with obvious economic advantage. In peroxide and potassium persulfate a 
reneral pressure processes” catalysts at 900 atm pressure and 90 
using pero type catalysts and metal The conditions for the low pressure 
oxides operate in > range of L000 to process of Ziegler® involve suspending 
S000 psi, while th using metal alkyl 
italysts (Zieg tv] can be run at ethyl and titanium 


lown to one atmosphere or carbon oil and passing in ethylene 


the catalyst consisting of aluminum tr 
in an inert hydro 


pressures 
ven less. Even with these, however, it a temperature ol about 70¢ 


of mod- version rate of 200 liters of 


i t 
i 


conomy would ! icate use 


pressures to reduce the per hour pel liter of catalyst 


erately higher oul 
size the apparatus for a_ given ture can be obtained. The product 
throughput. In effect then, there are washed with 
aluminum and titanium to alcoholates 


alcohol to convert the peroxvdic 
three processes, high pressure, low pres Standard 
sure and intermediate The product ts strong and has a 
In the high pressure process, ethyl higher softening point than the high 
gas of high purity is compressed to pressure product, the density 
0.935 to 0.970. The hydrocarbon oil 


Te being 
000 to 2000 atm and held at about 
2000 with a carefully controlled acts as a solvent for the ethylene, pro \ l Wun 
mmount of oxygen e “Marlex” catal) 
Yields increase with the oxygen though the ethylene is above its critical scribed in recent pape! 

7C) t al.’ which also gives the re: 


nina-silic 
less than 0.2 per viding a liquid phase reaction, even called 


een 
content but the molecular weight of the temperature (9 
product decreases. Molecular weights Robert C. Wade recently described ditions. Purified ethylene, f1 


at MIT a method of making the alum oxygen and CO is passed wit! 


in the range of 10,000 to 50,000 are ob 
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_Unique combination of fine engineering 
_and economy! 


._.the new 


FOXBORO 





INDICATING 


PRESSURE 
TRANSMITTER 


Easier to Read .. . large indicator 
scale, visible at 20 ft. 


Easier to Calibrate . . . simple 
adjustments “on location” 


More Compact... single, integral 
_ instrument 


Any way you look at it, the new Foxboro M/44 
Pneumatic Pressure Transmitter gives you an un- 
matched combination of fine engineering and 
economy. First; because it is an engineered instru- 
ment. There are no attachments or “makeshifts”. 
Second; because it utilizes standard Foxboro parts 
throughout— parts which have been performance- 
proved in thousands of successful installations of 
other Foxboro Instruments. And this means not 
only top performance, but easier servicing and 
stocking as well. Third; calibration is simple, right 
in the field, because the M/44 is “convenience- 
designed” by men with years of experience in 
every phase of instrument design and application. 


In appearance, too, the M/44 has unmistakable 
Foxboro quality. Features like the high-legibility 
indicator scale, the compact drawn-steel case with 
tough polyester plastic cover. It's the neat, high 
efficiency, low-cost pressure transmitter for cen- 


tralized operation or control. All standard ranges. 


Write for complete details 


THE FOXBORO COMPANY 
645 Neponset Ave., Foxboro, Mass. 





FACTORIES IN THE UNITED STATES, CANADA, AND wou AIC) ‘BORO 


INSTRUMENTATION FOR 
THE REFINING ENGINEER, May, 1957 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE ¢ 


INDUSTRY 





hydrocarbon solvent over the catalyst 
bed at 150 to 180C. Higher molecular 
weight resin results from a suspended 
catalyst operation at 100 to SOO psi 


Small 
olefins are found to 


ind temperatures below SOC 
amounts of higher 
co-polymerize with the ethylene, modi 
fying the the resin 

product 
The propert vethylenes 
are given by Grams and Gaube™ and by 
Raymond Seymour,” the latter giving 
a good review ot literature on ap 
plications of the 1 Various uses 
High density | ength and re 
sistance to softening with heat go hand 
in hand in the polyethylene resins. High 
t} 


density resins are therefore adapted to 


many articles that must withstand boil 
ing water without notable deformation 
Low density resins have the advantage 
of producing more articles per pound 
or more square teet of film per pound 
of resin T he Ow 


pressure poly mers 


t\ tensile strength 


have higher 


and hardness than e high pressure 


polymers but their elongation and tn 
pact resistance is inf Ihe various 


physical propertie he 


polyethy 
enes are discussed by Jones & Boeke 
and the molecular structures as 1OW!T 
by X-ray spectra are discussed by D 
Smith 
Hardening of polyethylene resins by 


linking 


subjected to bombardment inthe 


Cross chain molecules when 
itomic pile at Harwell, is discussed by 
Charlesle, The Chemical 


Company of Redwood City, Calitornia 


Sequola 
a process developed by 
Graham of Stantord Research Insti 


tute tor electr 


s employing 


cal insulation in which 
the polyethylene covering is subjected 


to high intensity beta and gamma 


idiation 
The art of pol rizinge ethvlene t 
he art of polmerizing ethylene t 
high mocelular weight resins is mov 
ng so rapidly that we can be sure ma 
in present processes will be 
in the near ft The tremen 


} 


commerce mporta 


duct, as shown by 


a bilhon pounds 1 
Warrants extensive 
the several methods alread 


’ 


S manutacture 


Vandever Voorhees 


References 





SILICONE OILS GOODS= 


IN SOME APPLICATIONS 


a \ Under what conditions of pressure, 


<x temperature, etc., are silicone oils 


especially 


fitted for 


various lubrication 


applications? Under what conditions is 
their use not recommended? 


aq Silicone oils have excellent o1 
+ : 

high viscosity-temperature index 
(VI): than SAE Sw-20 
or LOw-30 motor oils—in fact beyond 
where VI on the ASTM scale is feasible 


Having sub-zero pour points 


much better 


to Stale 
their fluidity at over zero temperatures 
are very satisfactory as are their low 
torque values. Silicone oils have lower 
with high pres 


sures than do the best of straight min 


increases In VISCOSITY 


eral oils 

Due to their resistance to oxidation 
and their low evaporation loss, they are 
suitable tor high temperatures (450 F) 
but since their lower film strength and 
low EP characteristics, Silicone oils 
are limited to application factors below 
those of straight mineral oils at similar 
operating viscosities. Thus, with anti 


suction bearings and gearing lower op 
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D.L. 


crating pressure should be selected 

In jet engines the Au Force tests 
have shown lower anti-friction bearing 
fe and excessive gear scuffing and 


wear. Blended with synthetic esters 
they are improved but not equal to the 
ninimum EP rating of 2000 Ib on 
the Ryder or Pratt and Whitney Gear 
Tester used in Air Force Specs. for jet 
engine lubricating oils. The synthetic 
esters meet this requirement. Because 
of the high price per pound of Silicone 
oils their use as lubricants either as oils 
or in greases are limited to specialty 


applications where stability at hig 
temperatures, low torque at sub-zero 
temperatures (or both) are encoun 
tered bu 


and excessive high speeds 


where minimum pressures 
(720.000 
rpm in smaller anti-friction bear 
ngs) are not exceeded 

C. M. Larson 





GR-S (Tire Type) 
RUBBER 
SYNTHETIC 


q \ Is GR-S rubber still considered the 
~ best of the synthetic for tire treads 
and similar rough usage? What has been 
accomplished in the last few years in re- 
ducing the heat-up tendencies of GR-S 
rubbers in service, and how have the re 
sults been accomplished, in the main? 

na aoe 


Aa GR-S is still the best sv1 
, . 


commercial tire treac 
valent high abrasion § service 
have been no major improvements 
reducing the heat build-up 
polymers though some minor adv 
have been made in this regard in cx 
pounding through carbon black ad 


ment. Today the great majority 


tires are at least 99 percent 
rubber whereas in truck tires 
is GR-S but natural rubbe 
employed in the tire carcass or interio 
because there ts less heat buik up will 


natural rubber than with GR-S 
Dr. James H. Boyd 
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REFINING AND PETROCHEMICAL > H. W. Torgeson has been named man 
ager and H. R. Shepherd, L. G. Brannin 


and C, W. Rohler as assistant managers 
© Oo N A L of the Cities Service Oil Company refin 

ery at Ponca City, Oklahoma. S. R. Me- 
Murry, who has been manager of the 
Ponca City refinery is being transferred 
to Bartlesville as special representative 
in the industrial relations division. M. E. 
Wooldridge, plant superintendent, will 
head the operations department in the 
refining division’s headquarters offices in 
Bartlesville 


> W. Ward Jackson, vice president ot 
Commercial Solvents Corporation, has 
been named to head the company’s sales 
and marketing activities. His new respon 
sibilities will also include the corpora 
tion’s advertising and sales promotion, 
market development and traffic activities 
Jackson was previously vice president of 
CsC’'s petrochemicals division 


> R. V. McGrath of Bartlesville, Okla 
homa, has been appointed staff assistant 
to the manager of Cities Service Oil Com 
pany’s refining division and J. S. Brendler 
has been named head of the division's 
new technical department. McGrath will 
act as a special technical and administra 
tive assistant and steps into the new posi 
tion from the post of chief process engi 
Members of Houdry Process Corporation's 20-Year Club gather to elect and install new officers and neer. 
to initiate new members. They are some of the men who witnessed the completion and operation of ; — 
Houdry’s first catalytic cracking unit which began petroleum's “catalytic revolution” in 1936. Left > B. J. Schulz, chief process engineer at 
to right (seated) are: A. G. Oblad, vice president; Raymond Newirth; Austin Proctor; W. F. Faragher Magnolia Petroleum Company's refinery 
now retired; G. R. Bond, W. V. Velykis; H. A. Shabaker; and Andrew Campbell, Jr. Standing ore in Beaumont, Texas, has been transferred 
G. H. Daft, vice president; R. E. Bland, new 20-Year Club president; J. A. Redmond; G. lL. Long; H. A to the headquarters staff of the Socony 
Mount; C. R. Stevenson; C. A. Bratton; R. W. Blades; P. M. Quilleret; C. C. Peavy, vice president and Mobil Oil Company, Inc., laboratories in 
company representative; R. B. Cross; G. L. Barcus, new club secretary-treasurer; and A. W. Hoge New York and will assume the position of 
director of engineering. Oblad, Daft, Peavy and Hoge are not club members but represent the coordinator of lubricants and allied prod 
company ucts. R. E. Woodham, formerly assistant 
chief process engineer, has been promoted 
to chief process engineer at the refinery in 
Beaumont 


+ * afesraleans ¥ > Standard Oil Company (Indiana) has an 
Quoth Sir Galvaknight: nly Complete nounced the appointments of Clifford T. 


Nicholson as administrative assistant and 


James E. Bryan, formerly assistant office 
manager, as supervisor of administrative 
reports in the office of President Frank O 
Prior. James N. Roper wes named to suc 
ceed Nicholson as superintendent of the 


, 
d 3 h refinery projects division at the Whiting 
be) OO nh Indiana, refinery 


> John W. Newton, vice president and 
manager of Magnolia Petroleum Com 
' . ) ; 
And the best complete pany’s refining division at Beaumont 


anti-rust protection for lexas, has retired 

iron and steel is hot-dip > P. L. Robison has been made man 
galvanizing. The hot-dip ager of The Atlantic Refining Company 
process seals out corrosion refinery at Port Arthur, Texas. He suc 
on all surfaces, as no other ceeds Robert Stewart, who is retiring after 
rue oC ae A . 46 years of service with the com 
protective coating can. Armor- pany. B. E. Milner, technical assistant to 
plate your iron and steel with the manager, has been named general 
hot-dip galvanizing by the superintendent at the refinery. Robison 

Southwest's largest commercial was assistant manage! 
galvanizers, the Nowery J]. Smith > C. L. Wallace, formerly superintendent 
Company! of the Ohio Oil Company's Lovell, Wyom 
ing, refinery, has been transferred to the 
Robinson, Illinois, refinery. He will be re 


i sponsible for coordinating all maintenance 
S work at the refinery. 
‘ 





> David W. Dolson has been named man 
COMPANY ager of crude oil and products supply at 
Leonard Refineries, Inc. He was formerly 
manager of crude oil purchases and sales 


Commercial Galvanizing at Leonard Crude Oil Company, Mt 


Pleasant 


8000 Hempstead Hwy. UNderwood 9-1425 > Harold F. McGuire has been elected to 

P.O. Box 7398 Houston 3, Texas the board of Commercial Solvents Cor 
poration. He is a member of the law firm, 
Wickes, Riddell, Bloomer, Jacobi and Mc 
Guire, general counsel to Commercial 
Solvents 


F 
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money making 
Wickes steam generators tre wo wickes 


A-Type Steam Generators shown here are installed in a large 
natural gas treating plant in the Southwest. They are field-erected and 
designed for outdoor operation under any weather condition. These units 


have been in continuous operation since 1949 and have demonstrated 

that Wickes Boilers can be relied upon as a dependable, economical source 
of steam, so vitally important in this type of plant 
Wickes Steam Generators are finding ever increasing acceptance, 
not only in gasoline plants but also in refineries and other types 
of crude oil and natural gas processing plants. 
Wickes Steam Generators are available for high and low steam 
pressures, and with or without superheaters and heat 
recovery equipment. Larger units will be field-erected. 
Smaller boilers up to 60,000 /hr. can be furnished 

shop-assembled at exceptionally low costs. 


THE WICKES 
BOILER CO. 


DIVISION OF THE WICKES CORPORATION 
SAGINAW, MICHIGAN 


* Boston * Buffalo * Charlotte, N. C. * Chicago * Cleveland * Dollos 


RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: Albuquerque, N. M 
Denver * Detroit * Fort Wayne, Ind. * Houston * Indianapolis * Los Angeles * Memphis * Milwaukee * New York City * Portland, Ore. * Soginow 
Salt Loke City * Son Francisco * Springfield, Ill. * Tulsa * Washington, D. C 
FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARE C-61 
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NOW...pre-mixed additives 
offer new convenience to refiners 


NEW combination prevents gel-clogging in fuel lines as 
well as sludge-plugging of filters, screens and nozzles 


Now Du Pont offers the protective 
qualities of two additives, pre-mixed 
for your convenience: Fuel Oil Addi- 
tive No. 2 (FOA-2) and Du Pont 
Metal Deactivator (DMD). Re- 
spectively, they provide outstanding 
stabilizing and dispersant action, 
and protection against the effects of 
copper contamination. 

The result isasolution that guards 
against practically all the major 
chemical causes of oil burner trou 
bles and failures. 

The new additive is available in 
two different concentrations. One, 
FOA-208, is composed of 8°, DMD 
and 92% FOA-2. The other, FOA- 
212, is a 12% DMD, 88% FOA-2 
solution. 


Stabilizer and dispersant 
The stabilizing action of Du Pont 
FOA-2 retards the formation of in- 
soluble residues during bulk storage 
and in customers’ tanks. The dis- 
persant action of FOA-2 reduces the 


size of the particles in any residues 
that may form. 

In these two ways, it prevents a 
build-up of sludge that causes clog 
ging of filters, screens and nozzles 


Prevents gel-clogging 
Clogged fuel lines are generally due 
to the formation of a gelatinous ma 
terial. This is frequently caused by 
contamination from copper in 
screens, feed lines, valves and other 
fuel handling equipment. DMD pre 
vents this effect of copper contamina 
tion... thus preventing the need for 
many service calls due to gel-clogged 
fuel lines. 

Now, it is possible for refiners to 
add this complete three-way protec 
tion in a single operation. For best 
results, Du Pont FOA-208 or 212 


should be added to freshly prepared 
stocks at the refinery. 


———=~ SALES OFFICES 
Chicago 3 8 So. Michigan Ave tA 
Cleveland 15 25 Prospect 
Denver 2 510 Mile High 
Houston 2 

705 Bank of Commerce 
Los Angeles 17-612 
New York 20 

1270 Ave f the Amer 
Philadelphia 2 3 Penn 
Pittsburgh 22 1 Gateway 
San Francisco 4-111 t 
Seattle 3--4003 Aurora Ave 
Tulsa 11811 So. Baltimore Ave 
In Canada—Du Pont f 
ted, Petroleum Chemica 
Toronto 12 Ontar 
In Other Countries Petr 
Export Sales, 7496 Nemour 
Del., Olympia 4-5121, Ext. 29 


eus 


Better Things for Better Living 
through Chemistry 


Petroleum Chemicals 


E. 1. DU PONT DENEMOURS & CO. (INC.)—Petroleum Chemicals Division, Wilmington 98, Delaware 
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Personals 
> E. W. Fisher, produc ngineering mat >» A.S. (Steve) Gilliam | en appo > Winston S. Peeler. of Tex 
Bend refir 


The G 


Diwoks, 


b A. EF. Crouse 


Blanton C. Duncan, 
S 
N 


E WwW Fisher Earl Noblet 

> Larl Noblet 
{ hemic 

. > W. B. Schnick plac 1. D. Hurst 
> Dr. John G. McNab 

Hea esearcl t | 
Engineering Comp R. P. Medlin 
> Harry J. Kennedy, Ho Y eXas »warded Grisham for >mitting the sé « ' tec partment. M 

, president of Continetr ’ most me ' vuggest t yeo der the p B. J. Schulz in that 


ne in Sat 

Reid Bra- | 

of Leor , 
WPRA pres Head, fo 


lL. Martin, ( 

le Ret ( [ clectes f tl ’ 
Pp i N Vik president Rhodes, | 

do we W. J. Carthaus, St. P [ y's cl 

ot Cs Nort fe) Con t 

Rex Blazer, ( Ohio, A | s promot to tl \ ( D. Douglas ed sto 

omp Walter Famariss Jr., position of d tor of 1 t op ‘ B ‘ EF. A. Young 

I iriss Oil & Re tt enw he { t t ' 


q ere B H. C. Stokes 
J. A. Vickers, Wic! L.. H. Johnstone cK 1d t 
P o m Co t 


ita insa odes Sp Herman F. Carr 
poratior Nev { ctors were C, ermir “ ' . 

R. Brown, | 1 ter Oil Company 

L. W. Robbie, \ tv. Texas, Rep 


Oil Refinir ompa R. G. Sanders. > Dr. Irving D. Webb | 
M oO Pet ’ ‘ it ne 


é ur e ¢ " \ posit ' t ‘) ( 
M. Stone, Denver ‘ nto omp ‘ : 


‘ t t Loyd Thompson, 


Bowden 


rol ( 


} 


L. Wayne Hicks of Yorktow: 


} IPpo 


een 
He 
company’s eXas 
He formerl, > Joseph T. Froehlich “Re 
- ntendent o | nmmar . 
company s ! ail _— ‘ ' Tague, er " 
Anacortes, Washingtor ef - . 
: , S. FE. Hickerson, d 


G. W. Willoughby. 
Roy Fk. Kennedy, 
Willought Dale M 


K 


i 


Johnie Marchesoni, 


L. W. Newton 


> Dr. George F. Kirby Ir. 
j ec oO ‘ } +} C orpo 


\ 


Ww Hicks J}. Rose 





> Dr. C. Loyal W. Swanson | 
> Harold J. Rose been appoint pointed n tl 


3 < igronomist c re < | ’ wD. Ritchey 
Oil Company s ’ ) t 


71 | 
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® machinery 


Tetion-Sleeved for Severe Services. A line 
of stainless steel plug valves, tradenamed 
Tufline, has been introduced. New units 
are compact and ruggedly designed, have 
Teflon sleeves which eliminate need for 
any lubrication. An unusual design fea 
ture is the internal ribbed construction 
which locks the sleeve in position for 
high-pressure continuous sealing around 
body ports and bore, yet permits sleeve 
expansion and contraction without leak 
age Continental Manufacturing Co 


Circle number (41) on reply card 


Null-Balance-Vector Transmitters. Pres 
sure and differential pressure transmitters 
utilizing a “null-balance-vector” principle 
have been added to Republic Flow Meters 
Company's line of power and process in 
struments. Design principle permits 
greater compactness, reduces weight, and 


each instrument's 


permits changing of 
range with a simple screw driver adjust 
ment. Standard models of both instru 


ments Operate on 20 psi air and produce 
output signals from 3 to 15 psi, normally 
scfm of air. Republi 


using about 0.2 
Flow Meters Co 

Circle number (42) on reply card 
Permanent Vulcanized Cable Splices. 
Vulcanized, Neoprene insulated cable 


splices without loss can now be 
produced, in the plant or in the field, in 
just 5 minutes with a new portable cable 
splicing kit. The new 110-v kit makes 
permanent cable splices which are flexi 
ble, waterproof and shockproof. Cable 
insulation is simply stripped back. Bare 
ends of cables are then inserted in a cop 
per tube supplied, and are crimped with 
the high pressure crimping press in the 
kit. CAM-LOK Division, Empire Prod 


scts, Ine 


Circle number (43) on reply card 


powell 


Diaphragm Feeder Handles Concentrated 
Chemicals. An economical, wall-mounted 
diaphragm feeder for handling concen 


trated chemicals directly from shipping 
containers (for greater safety) has been 
developed. Feeder, Model 19130 Pro 


portioneer, offers improved operating ef 
ficiencies and construction permits hand! 





ing minute amounts of most corrosive 
chemical solutions. Pumping rates, from 
0.8 to 8.0 gal per 24 hr period, are ad- 
justable by varying the stroke length and 
stroking frequencies. Proportioneers, Inc 
Circle number (44) on reply card 


C-64 


®@ supplies 


®services 


Sump Pump Resists Corrosion. Self-con 
tained portable sump pump has wide ap 
plication in the removal of sludge, chemi- 
cals, oil, clean or dirty water from sumps, 
and 


wells, excavations cellars. Pump 





— 


Naweet! 


body, impeller, and strainer are made of 
bronze to corrosion and insure 
spark-free operation. Chemical solutions 
and inflammable or explosive liquids can 
be handled safely. Schramm, In 





resist 


Circle number (45) on reply card 


Lube System Circulates Oil. A new type 
of circulating oil system marketed under 
the trade-name Lubrival has been de 
veloped. Designed to serve lubrication 
needs of automatic and semi-automatic 


| 


equipment, it employs the 2-line principle 
of Operation to supply oil under pressure 
to progressive dualine measuring valves 
Valves have individual sight indicators 
and feature the positive piston displace- 
ment method of feeding lubricant. Lubri 
val monitors its own operation through a 
pressure sensing mechanism to warn of 
clogged or broken lines in any part of the 
system. The Farval Corporation 


Circle number (46) on reply card 


rhree New Jibs Double Capacities. Link 
Belt Speeder unveiled 3 new high-capacity 
jibs, 20, 30 and 40 ft in length, with 6, 5 
and 4-ton maximum capacities. Jibs are 
for use on their 88, 98, and 108 series 
crawler and rubber-tired shovel-cranes 
Basic factor behind increase is a high 
Strength alloy steel which equals or sur- 
passes the strength of, but is considerably 
lighter than standard structural steel. 
Boom is a 2-piece, 20-ft, all-welded, box 
lattice unit. Link-Belt Speeder Corpora 
tion 


Circle number (47) on reply card 


For more information on items described 
here in brief, use the handy reply card 
and circle the corresponding numbers 


New Compressor Valve for Air and Gas. 





\ new concept in compressor valve dc 
sign has been introduced by the Bal 
Valve Company. Designated the BY 
valve, it uses the ball check valve pri 
ciple instead of the plate valve technique 
widely used at this time. Design uses 

multitude of spring-loaded check valves 


built into the valve body. Advantages to 
the petroleum industry indicated by mam 

facturer are simplicity of design; stream 
line flow for valve 
liability in that instantaneous failures car 
not occur; and lower maintenance cost 
due to ease in reconditioning of valve an 
greater Valve life. Valves are designed fo 


efficiency, reé 


greater 


j 


use In compressors in the refinu ‘ 
processing, and gas transmission indus 
tries aS well as air and gas drilling. 7 
Ball Valve Company 
Circle number (48) on reply card 

Pressure Relief Valve. A new pilot op 
erated pressure relief valve best adapted 
for gases and vapors 1s Ut Model 4l¢ 





Valve answers the need for a simp 
accurate yet safe and dependable m 
of relieving excessive pressures at st 
tegic points in pressure systems d \K 
surges, line blocks, control |f ‘ 
human error. A Tool ¢ 
In 

Circle number (49) on repl 
Portable Mass Spectrometer. Prob 
oft analyzing extremely small o ‘ 
gaseous mixtures, or liquids capal < 
being vaporized, are solved w 
inexpensive, portable mass or 
designed for both laboratory a1 
trial use. Known as the Type 21-¢ M 
Spectrometer, instrument w develoy 
to provide an accurate but inexper 
small-size model for medical, indust 
and university applications. It permits 
dustrial engineers and research scientis 
to perform precise batch or process analy 
sis in the field or in the plant. The ov 





mass range of the instrument is from 
to 80 with resolving power 
separation of adjacent peaks up to about 
mass 35. Consolidated Electrodynamics 
Corporation 


adequate for 


Circle number (50) on reply card 
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When Specs Demand Job Matched Piping and Fittings 
One Call Will Do it All—BaW 


The layout has been made. Erection schedules are in 
the planning stage. What you do now in contacting 
a source of supply for your alloy steel pipe fittings 
and flanges, can very well be one of your most 
important moves. 

If you call on B&W, you can be assured of bene- 
fits that simplify scheduling problems. With one call 
to B&W—on one order—you can obtain raatched 
pipe, fittings and flanges to meet your specific re- 
quirements. What's more—the delivery of the alloy 
steel pipe, the seamless welding fittings, and the 
forged steel flanges that make up the integrated 
system you desire—can be coordinated. This is just 
one more reason why B&W has earned the reputa- 





tion and acceptance as “the natural source” for alloy 
pipe and fittings. 

Call on Mr. Tubes at your nearby B&W Tubular 
Products Division District Sales Office—let him 
coordinate your alloy steel pipe, seamless welding 
fittings and forged steel flange problems. He can 
help you. The Babcock & Wilcox Company, Tubular 
Products Division, Beaver Falls, Pa. 


Seamless and welded tubular products, seamless welding fittings and forged steel flanges —in carbon, alloy and stainless stee! 





New Equipment 





New Process for Fatty Acids. 
economical hydrogenation of 
has been developed by 
Division now 


cessfully in a 


fatty 


Proc ess 


acid 
Process 1s operating suc 
plant designed and 
structed for a leading chemical manufac 
turer. It is unique in that it effects the eco 


nomical hydrogenation of cet 


econ 


tain dit 


ficult low iodine 


values, 


stocks to exceptionally 
as illustrated in the chart 
accomplished without an appreciable in 

in catalyst or hydrogen 
which means that more 
product is made at a lower 
Moreover, large batch 
30,000 Ib may be run 
300-600 psi. The 


hydrogen is assured by 


Crease 


consump 
ton, saleable 
unit 
10,000 t« 


cost 
sizes ol 
Process operates al 
most economical use of 
unique desig 
features 2 


Operation in series of hydro 


genators and continuous, automatic 
trol of the hydrogen being 
the reactors. Process Plants 


Industrial Process Engineers 


Circle number (51) on reply card 


Corl 
vented | 


D sit d 


Catalyst Loader. Dubbed the “Dinosa 
by cracking plant operators, catalyst loa 
ing elevator was built for C. F. Braun & 


Company to be used by the Tidewater Oil 
Company's cracking plant in Delaware 
relescoping boom can be extended to a 
full height of 70 ft. Boom can be stowed 
in horizontal position and entire unit 
moved easily and conveniently from sta 
tion to station. Catalyst material is fed by 
means of a barrel dumping device to a 
vibrating screen. Screen feeds to a Steph 
ens-Adamson zipper conveyor belt which 
elevates the catalyst to a head pulley at 
the top of the boom. It is then discharged 
into the reactor. Stephens-Adamson Mfe 
Company 


Circle number (52) on reply card 


C-66 


\ modified 
high-pressure process for better and more 
Is 


Plants 


This is 


rom 


Round Trace Line. Lower cost and higher 
efficiency of steam-traced piping is pos 
sible with ALCOA’s new design in Uni 
trace 
Introduced in 
in shape 


piece 


1953, Unitrace oval 
Engineers recently 
piping 
section matching standard pipe in nomi 
nal sizes of | 2. 3, and 4 in. New de 
Unitrace by 
increasing the transfer of heat internally 
ind cutting heat-loss from external radia 
{luminum Cor inv of Amer 


was 
designed the 
with a 


Steam-traced cross 


sign boosts the efficiency of 


tion 
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Low Cost X-ray. A new and more power! 
ful type of low cost X-ray unit for port 
ible radiographic 
troduced The 
high degree of 


c icity of 


inspection is being in 
Baltospot 200 features 
portability. With 
200,000 v, the X-ray 

85 Ib inherent filtration 


realm of an 


weighs only Low 
puts it into the 
held unit, 


will 


all-purpose 


materials 1 
thin 


and the range of 


radiograph extends from mag 
Completely 


waterprootl 


nesium sheet 3 in rel 
aled, the X-ray he: s 


dustproof, weatherproot, and s! ! 


ockproo 
f a simplified 


200 


Because oO 


B illospotl 


control panel, the 


does 
on 
Truck Crane Handles 45 Tons. Produc 
, : 


truck crane 


ght for tl 


von onal + ton capacity 
Total 
For tical moving « 


this can be reduced 


has been i wel 1 1 
is only YO.ORO | 


ditions o 67.100 


by removal of boom 
ims. Design: the 
the new truck 
120 ft boom. Engine 
at 2400 rpm. Truck has 8 speeds forward 
4 in main and 2 in auxiliary. Top speed 


3] Aoehrit Compar 


numb 


ierweight 


Koehr 


outrigger be 
‘ 


ing 445 


to a delivers 


& mph 


Circle 


Vertical Gearmotor. A vertical a 
especially for cooling 


been developed. Design 


irmoto 


tower service has 


eliminates right 
ind fi bl 


towel IS 


ingle gear units, shafts 

The 

leaching “Chemonited 
straddle bra 


itilizes t 


eX 
built of 
Douglas Fir 


constr 


coup 
lings entire non 

and 
ict \? 
ge in mod 
lus . ! el S 


Stainless 


corrosion: $e 


Circle number 


Instruments. A new 
laboratory 


Analytical 


catalog of 


16 pure 
mstrt 
Perkin 
company s 
ultraviolet spectro 
flame 


wel 


analytica 
published by 


the 


ments has 
Elmer Catalog descr 
line of infrared 
photometers, monochromators 
photometers, vapor 


hee n 
1bes 


ind 


Iractometers, as 
iS accessories instrument 
ients available for use with them 
Elmer Corporation 


and compo 


Perkir 


Circle number ( on reply card 

Laboratory Glass Catalog. Fischer & Por 
ter has new, 16-page 
describing its line of Lab-Crest glassware 
fabricated from Pyrex brand glass. Cata 
log 80C 100 gives specifications and prices 
of Lab ¢ burettes in 
a variety of types and graduation inter 
vals. All apparatus features F&P’s Lab 
Crest stopcock which utilizes a chemi 
cally-inert plug of Teflon. The self-lubri 
cating property of the Teflon plug assures 
freeze-proof operation, no leakage and no 
danger of product contamination. Fischer 
& Porter 


Circle number (58) on reply card 


issued a catalog 


rest precision-bore 


ompany 


Wrench Booster. Mode! TD is a 


new we 


eral-utility tool which boosts wrench turn 


force 4 
and 


advantage 


ing times. Used with standar 
sockets 


chanical 


wrenches. provides me 


for sate, cas) 


ind tightening 
Application 
ssembly of higt 
equipment 


j 


n transportatior 
or marine machinery anc 
\-4 ¢ 


number 


systems 


New 


Osity 


Lube Oil Additives. 
nde. ip 


by , 
re eine 


4 ove! 


oils a offered 

dl the additives 
thicken the oil " 
index level than do simul: 
permitting wider latitude 


well as reduced 


Feeder Operates at Pressures. C ompac 
periphery ed, & pocket 
nit of the 

hemicals and 
pressure 


veloped. Design 


S1AUMONT Be 


eotagy retore 


Teflon seal rings that 
Adjustable tips on the 
Tet 


Steel oF 


V-shaped, floating 
extend service life 
blades ife available in nylon 
lon, Neoprene, rubber 
monel. Called the STI 
able in 4, 6, 8 and 10-in combined 
with a new Reeves Vari-Speed Motor 
drive with ratios up to 10 to |. Beaumont 
Birch Co 
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rotor 
Stainless 
type, it is avail 


SIZES 
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‘To jit your requirements | 


Goslin-Birt har q ; « 
dad desigi “ >. 
: ® e4 
t re ‘ ; 4 


manutacturi 
know-how 

de Wixing | 
requirement at 
for the MEK o re 
process (, KB 
enyineecring i 
fabricating eX perience 
gained in the 
manutacture of n 
ce Waxing fiter 

inv other prod 

by many time 
largest volume 


the industry 


GOSLIN-BIRMINGHAM 


MANUFACTURING CO., INC. 
BIRMINGHAM + ALABAMA 
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NEW Literature 


Spun Steel Tubes. A 64-page catalog de 
scribing and illustrating ACIPCO’s cen 
trifugally spun steel tubes has been pub 
lished. Included is information on facili 
ties for production of the tubes, and also 
technical data and information solving 
tubular product problems. Tubes are used 
as hydraulic cylinders, marine equipment 
high quality engineering parts, and for 
hundreds of industrial uses. American 
Cast Iron Pipe Co 
Circle number (62) on reply card 


General Electric Heaters and Devices. 
The new 1957 catalog of General Electric 
heaters and heating devices includes in 
formation on such new products as re 
designed cartridge heaters, miniature 
soldering irons, aluminized steel sheath 
strip heaters, and new ratings and con 
figurations of finned tubular heaters. Also 
described are the new ceramic-to-metal 
and plastic resin hermetic seals 

Designated bulletin GEC-1005H, the 
publication includes data, specifications 
and operating information. General Ele« 
tric Company 


Circle number (63) on reply card 


High Temperature Equipment. A reprint 
is now available from the Tubular Prod 
ucts Division of The Babcock & Wilcox 
Company on the paper “High-Tempera- 
ture Problems in Process Plants.” The re 
port discusses the use of steel and its var 
ious alloys, and the mechanical and physi 
cal reactions of the materials under var 
ious temperature and corrosive environ 
ments. The Tubular Products Division of 
The Babcock & Wilcox Company 


Circle number (64) on reply card 


Valves. A bulletin showing 3 types of 
valves has been published by Fluidal 
Valves, Inc. Information concerning serv- 
ice, pressure rating, and operating tem 
perature of the valves is included with a 
description of the performance of each 
Valve size and pressure drop compari 
son is also shown. Fluidal Valves, Inc 
Circle number (65) on reply card 


Protective Maintenance Booklet. A bro- 
chure on the application of protective 
coatings and linings, citing an actual case 
history explaining how metallizing saved 
a semi-chemical pulp digester from re 
duced operating status, has been pub 
lished by Protective Coatings Division, 
Metalweld, Inc. It also gives data on sand 
and grit blasting as well as fabrication 
and major repairs of process equipment 
Protective Coatings Division, Metalweld 
Inc 


Circle number (66) on reply card 


Corrosion-Proof Motors. “Corrosion 
Proof from Core to Cover,” a new 8-page 
pamphlet, describes Reliance corrosion- 
proof motors, designed for application in 
any corrosive atmosphere. Photographs 
and word-pictures illustrate the motors 
Reliance Electric and Engineering Com 
pany. 
Circle number (67) on reply card 


C-68 


For more information on items described 
here in brief, use the handy reply card 
and circle the corresponding numbers 


Water Treatment Plants. A new techni 
cal article on automation of water treat 
ment plants has been published by Gra 
ver Water Conditioning Co. Specific case 
histories on automation are presented, 
pointing out problems involved and meth 
ods of solution, and flow diagrams of 
plants are shown to allow the reader to 
understand the problem and solution 

Article also includes important ciassi 
fication breakdowns and a chart of var 
ious types of demineralizers available 
their application and advantages. Graver 
Water Conditionine Co 


Circle number (68) on reply card 


Control Systems. A new booklet, “High 
Speed Analog Computers, Key to Rapid 
System Development,” answers questions 
concerning automation and the develop 
ment of control systems for industrial and 
military applications. In question-and 
answer style the booklet defines certain 
types of computers and summarizes the 
applications of each. The virtues and limi 
tations of high-speed analog computers. 
aS compared with real-time computers, 
are then discussed, using the GPS com 
puter as an example. GPS Instrument 
Company, In 


Circle number (69) on reply card 


ASARCO Pictorial Review. Americar 
Smelting and Refining has made avail 
able a 28-page, 4-color booklet entitled 
“ASARCO Products and Processes.” 
Booklet, containing more than 30 color 
and black and white photographs, is a 
pictorial review of ASARCO’s mining 
smelting, refining and research opera 
tions. Also, detailed maps show the loca 
tions of these world-wide company opera 
tions, as well as sales offices and other 
facilities. American Smeltine and Refin 
ing Company 


Circle number (70) on reply card 


Science and Showmanship. Vol. 25. No. § 
of “The Laboratory” has been published 
by instrument manufacturer Fisher Scien 
tific. Feature story, Science and Show 
manship, covers the heyday of 19th cen 
tury science, when society women paid 
$100 to hear a lecture on chemistry by 
Sir Humphry Davy; when, on a single 
day, 11,696 persons trooped in to see 
scientific apparatus at a London exhibit, 
and when Darwin was buried with High 
Church ceremony at Westminster Abbey 
Fisher Scientific Company 


Circle number (71) on reply card 


Generator Coolers. A new bulletin de 
scribing the most recent developments in 
coolers for generator windings has been 
prepared by The Griscom-Russell Com 
pany, a subsidiary of General Precision 
Equipment Corporation. Bulletin 1200 
describes the design and construction of 
G-R K-Fin Coolers, manufactured for 
both air and hydrogen circulated through 
the generator windings in a closed system 
The application of each type of unit is 
illustrated and explained. The Griscom 
Russell Company. 


Circle number (72) on reply card 


Revised Condensed Catalog. A com 
pletely revised and condensed 28-page 
catalog (C-S000, Rev. 8) covering Rock 
well meters, regulators, and valves has 
been introduced by Rockwell Manufac 
turing. Outstanding new features of the 
catalog include photo-illustrated descrip 
tions of the recently introduced Rockwell 
telapilot with power pilot loading by 
remote control and the Hypregun, a 
light compact, efficient air-operating valve 
lubricant gun. The catalog also includes 
completely revised Nordstrom valve 
specifications. Rockwell Manufa 
Company 


Circle number (73) on reply card 


Aluminum Jacketing. Aluminum jacket 
ing for insulated lines is described in a 
new bulletin and folder released by 
Aseeco. It describes application methods 
specifications of the jacketing, and offer 
complete specifications for use in order 
ing. Shipped in individually packaged 
rolls with or without moisture barrier 
jacketing comes in thicknesses of .006 
O16. and .020 in. Aseeco. Ir 


Circle number (74) on reply card 


Mist Eliminators. The new “Schuylernit 
manual shows the design, application and 
performance of Schuylernit mist elimina 
tors in chemical and petroleum process 
vessels. It also explains and solves many 
liquid entrainment problems in scrubbers 
ibsorbers, evaporators, knock-out drums 
cracking towers and distillation equip 
ment. Schuvler Manufacturing Corp 


Circle number (75) on reply card 


Processing. Two new brochures are re 
leased by Goslin-Birmingham on heavy 
duty vessels, mechanical equipment, and 
process equipment. Equipment includes 
evaporators, vacuum pans, vacuum crys 
tallizers, vacuum filters. pressure filters 
flakers and heat exchangers plus con 


densers. Goslin-Birminghan Manufac 
turing Co., In 
Circle number (76) on reply card 


Planning in Space. “Visual” Plant Layouts 
has published a brochure introducing a 
planning cube to be used by chemicals 
and processing industries. Planning cube 
simplifies planning problems by providing 
the means of making a 3-dimensional 
layout of any cube problem. Available 
in kit form, the cube is made of aluminum 
and polyester plastic. “Visual” Plant Lay 


outs, Ine 


Circle number (77) on reply card 


The Harte System. A new 6-page booklet 
featuring a complete engineering service 
of the John J. Harte Company has just 
been published. The Harte System pro 
vides a unique modern approach to 
growth problems. It illustrates a compari 
son between traditional procedure and 
the Harte System, application of the sys 
tem, and a few examples of the com 
pany’s “know-how.” John J. Harte Com 
pany 


Circle number (78) on reply card 


Metal Containers. A 6-page brochure has 
been released by Southern States Iron 
Roofing describing their many standard 
containers and special drums and casings 
which are tailor made to individual speci 
fications. All drums, both standard and 
special, are tested in various ways for 
leakage. Southern States Iron Roofing Co 


Circle number (79) on reply card 
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__ ke Pipeline Oil..Gas 
Bnginecr Products 
Pipelining 


MAJOR PIPELINES 
EVERYWHERE 


are served better by the very best... 
Walworth Lubricated Plug Valves 


Walworth Cast Steel Lubricated Plug Valves enjoy a long record of success- 
ful service on pipelines the world over. In design, construction and perform- 


ance they stand unsurpassed. 
Other Walworth products include Gate, Globe, Angle and Check Valves 


in a wide range of types and sizes for the oil and gas industries. Sold by 


distributors in principal centers throughout the world. 


WALWORTH 


60 East 42nd Street, New York 17, New York 





SUBSIDIARIES: Q[I}[B) ALLOY STEEL PRODUCTS CO. Come Rguels CONOFLOW CORPORATION & GROVE VALVE & REGULATOR CO 








SOUTHWEST FABRICATING & WELDING CO., INC. © M & H VALVE & FITTINGS CO R} wawwonre COMPANY OF CANADA, LTD 








Don’t Get Caught With 
An Old Fashioned Trap! 





UNIBOLT SCRAPER TRAPS 
Are So Safe, Easy, And Trovble-free 


No need to knock yourself out opening and closing scraper 
traps at pigging time. Release two bolts and the UNIBOLT clo- 
sure swings open on a sturdy hinge... like a gate. Use an 
over-size barrel so the pig will slip in easily and let line 
pressure do the heavy work. No time-consuming bolting 
and unbolting. No heavy flanges to lift off and on. Nothing 
to fall on workmen. A self-sealing resilient gasket makes 
a tight seal every time and seldom requires replacement. 
UNIBOLT Pipeline Couplings, with or without closures, 
regular or hinged, are available in sizes up to 
42-inch and in ASA 150 Lb. to ASA 900 Lb. 











The modern gas 
line blowdown 
is also UNI 
BOLT equipped 
A vertical hinge 
permits safe 
easy opening 
and closing 


with the release 


cole, THORNHILL (ofiscty) CRAVER CO. 


P. O. BOX 1184 —— HOUSTON, TEXAS 





PIPELINE DEVELOPMENTS xk k 





Roundup of Planned and Proposed Construction 


following tables e size, and location of pro 
ed pipeline proje crude, products. and natural gas reported to The 


Engineer. ¢ when known 


CRUDE LINES 


Atlant ; 
Gulf -Phillins 


spe Pipe Lir 


Four Corners Pips 


Lakehead Pips ne 


Northwest Pipe 


or 


re Gathering 


Sinclair Pipe Line 
Texas-New Mex 


Trans-Border Pipe | 


PRODUCTS LINES 


E! Paso Natural Gas C 


El Paso Natural Gas Py 
Equitable Gas Company and 


Great Lakes Pipe Line Company 


Northwest P Peline Cc 
Ohio Oil Company 
Salt Lake Pive Line Company 


Service-Continental-Sinclair 


Te xas Eastern Tr ansm 


Union Oj Company of Californ 
Winnipeg & Central Gas Company 
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KEEP PIPE HANDLING COSTS DOWN ... 


Torque converter drive . . . matches power and speed to job requirements automatically . . . cushions 





entire power train and mounted equipment. 


Double-reduction final drive and smooth underside . . . give extra clearance for working on irregular terrain. 





1,000-hour lubrication intervals for truck wheels . . . eliminate daily greasing . . . convert 
maintenance time to working time. 





One-piece steering clutch and final drive housing . . . insure perfect gear alignment, long life. 





Unit construction . . . major assemblies can be removed without disturbing adjacent parts. . . 
makes service simple, fast. 





Allis-Chalmers, Construction Machinery Division, Milwaukee 1, Wisconsin. 


Just a few of the basic advantages that help this Allis-Chalmers Tractor-Tractomotive side boom 


ALLIS-CHALMERS PPAGLViCmiiiaia 


D-4 ADVERTISED PRODUCTS, SEE READER SERVICE CARD THE PIPELINE ENGINEER, May, 1957 








\d \ ~ 


‘ == a ie arr. bas a. 
.. with hel} like this! 


Internal expanding brakes . . . protected from dirt and water . . . provide positive control of 





load and boom line drives. 


Safety link extendable counterweights . . . controlled hydraulically and mounted high for maximum clearance. 





Convenient controls .. . easy operating, positive, conveniently located. 





Quick-on, quick-off sectional boom frames . . . pin-connected for fast attachment or removal for transport. 





Simplified transmission . . . one lever switches boom or load line from raise through 





neutral to power down—no gear shifting necessary. 


lractomotive Corporation, Deerfield, Illinois. 


combination speed output... give you bigger profits. Now is the time to have them working for you. 


TRACTOMOTIVE 


FOR FURTHER INFORMATION ON 
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GAS LINES 


Name of Company Miles Size Location 


Arkansas Louisiana Gas Company 
Andes Pipeline Corporation 
Cities Service Oil Company 


Coastal Transmission Corporation 


Colorado Interstate Gas Company 


El Paso Natural Gas Company 


Houston Texas Gas & Oil Company 


Kansas-Nebraska Natural Gas Company 


Michigan Wisconsin Pipe Line Company 


Midwestern Gas Transmission Company 


Natural Gas Pipe Line Company of America 


Northern Natural Gas Company 


Northern Plains Natural Gas Company 
(subsidiary of Northern Natural Gas Company) 


Offshore Gathering Company 


Pacific Gas & Electric Company 


Pacific Lighting Gas Supply Company 
yao lif 


Tennessee Gas Transmission Company 


Texas Eastern Transmission Corporation 


ana 


Texas-lilinois Natural Gas Pipeline Company 
} sa nois 
Trans-Canada Pipe Lines, Ltd 
slaa Alberta, Canada 
Transcontinental Gas Pipe Line Corporation 


exa 


Westcoast Transmission Company, Ltd 
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Cleveland 140 digs through 


rocky New Hampshire hills 


“...exceeds wildest expectations” 


We got trench with our Clevelands where we 
thought it would be impossible,” says H. J. Burns of 
Hallen Construction Co., Island Park, N. Y., about a 
recently completed pipeline job for the Granite State 
Transmission Co., between Exeter and Somersworth in 
the rugged New Hampshire hills. The Hallen spread 
cut through numerous swamps and terrain strewn with 
boulders and choked with frequent outcroppings of rock 

Our Cleveland 140 cut 24 miles of our 30-mile section 
dug everything except the deepest swamps and solid 
ledge rock. It dug through shale and even handled 
boulders up to 6 and 8 cubic yards. Even in the tough 
est going the 140 never fell below 1,700 feet of trench 
per day and averaged 2,200 feet per day for the 


whole job.” 


THE CLEVELAND TRENCHER COMPANY 
¢ CLEVELAND 17, OHIO 





FOR FURTHER INFORMATION ON D 7 
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More Philco Microwave Ordered by 





Ft. Walton Beach to Crestview—uses one 
repeater station to transmit 24 channels at 
present with 12 more to be added shortly. 


Srestview to Destin via Ft. Walton 
Beach—will transmit 12 trunk line 
channels some 30 miles (6 miles © 
over water). Over-water microwave ~ 
installation eliminates recurring 7) 
maintenance to submerged cables. 

















FT. WALTON BEACH 








EGLIN AFB 
DESTIN 


Progressive Southeastern Telephone Company Repeatedly 
Specifies Philco Microwave In Dynamic Expansion: Program 


On the basis of proven reliability, economy the need for manual switchboards at Destin 
and efficiency, Southeastern Telephone Co. and Fr. Walton Beach. Fallen transmission 
selected Philco Microwave Equipment lines and service interruptions due to turbulent 
has it in operation . . . and is installing more weather are a thing of the past. The need for 
submerged cable in the 6-mile over- water 


Multiple voice channeling, plus completely hop from Destin to Fr. Walton Beach has 


automatic dial system switching eliminate been eliminated entirely 


PHILCO. CORPORATION 


GOVERNMENT AND INDUSTRIAL DIVISION 


Philadelphia 44, Pennsylvania * In Canada: Philco Corporation of Canada Limited, Don Mills, Ontario 








Southeastern Telephone- Company ! 

















CRESTVIEW 


Eglin AFB to Crestview—via South- 
eastern repeater is scheduled for 
operation early this year. 24 trunk 
channels will be available for two- 
way voice transfer. 


Linking its central toll center at Crestview to 


TALLAHASSEE 


Tallahassee to Monticello pro- 
vides 32 trunk channels using 
customer-owned multiplex... 
ties in with long lines. 


Tallahassee to Monticello +2 
—scheduled for operation 
early this year will provide 24 
additional trunk channels for 
automatic dial telephoning. 


Ft. Walton Beach, Eglin AFB and Destin with low cost, 


automatic dial telephone service, Southeastern 


operates a network of Philco multiple-channel 


Tel. 


microwave trunk line carriers. Multiple trunkline 


switching at Destin and Ft. Walton Beach cent 


is completely automatic. 


rals 


MONTICELLO 





The biggest mistake is the one you can’t see! 


As an experienced pipeline man, you'll have little quality, for Pitt Chem Coal Tar Enamels are manu- 
” trouble spotting four obvious “‘errors” in this factured to rigid, published specifications, from high- 
picture*. But the biggest and most cost/y error you est grade materials, 
can make in pipeline construction is to gamble on How can we help you! Send us the detail 
unproven or “economy” types of pipeline protection. coating problem, 
Sure, you can buy “protection” that will save you 
a few first-cost dollars. But wait until you start pay- *Operating from left side of ditct 
ing the bills for excessive cathodic protection! ditch under line traveling machine 
On line after line, in marshlands and mountains, 
tough, durable Pitt Chem Coal Tar Enamels have 
proved their superior ability to resist soil stress and 
water absorption, the two pitfalls of “economy” 
coatings. It’s the kind of protection that gives you 
maximum insurance against high maintenance cost. 
When you specify Pitt Chem you get assured 


PITT CHEM’ TAR BASE ENAMELS 


* Standard Grade * Modified Grade 
* Plasticized Grade ° Hotline 
*Cold Applied Tar Base Coatings 


COAL CHEMICALS © PROTECTIVE COATINGS © PLASTICIZERS © ACTIVATED CARBON @#© COKE © CEMENT © PIG IRON 
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Typical installation of 
American Hammered 


Conformable Oil Rings 
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AMERICAN HammeREO 
(oNFORMABLE Oi. RING 
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va 
- 

~~ 


-- 
- 
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“Ay 


Insures constant unit pressure 





>. > . 

for positive oil control! You keep your oil throughout its lifetime. And the Conformable Oil Ring | 
sumption down when you install Koppers American Ham longer useful life because its low spring rate and uniform 
ible Oil Rings! This service-tested piston ring wears 
to meet cylinder distortion because its flex Easily installed, it 

ber is pressed outward by anabutment type — pjese] & Gas engines: comes 
xerts uniform radial pressure around the entire minimum width of 4”. Write, wire or phone us today for f 
circumference information on how the Conformable Oil Ring can impr 
surfaces on either side of the channel give ur operation or for expert help in any piston or sealing 

CoMPANY, IN Pis j Dept 


mered Conforn result in negligible changes in pressure as the ring 
conforms readily 
ible cast iron 

spring which « 


is ideal for both 2-cycle and 4-cycle 
in 4” to 25” diameters with a 


ve 


ring problem. KoppreRs 
1702 Hamburg Street, Baltimore 3, Maryland 


Narrow bearing 
the ring a uniform unit pressure on the cylinder, enabling it 


toseat promptly and uring maximum removal of excess oil 


a AMERICAN HAMMERED 
KOPPERS Industrial Piston Rings 


3, Md 


My KOPPERS COMPANY, INC., Piston Ring Dept., 1705 Homburg Street, Boltimore 
emet ‘ f ‘ King 


rent ‘ Please a ‘ y 


METAL PRODUCTS DIVISION © KOPPERS 
COMPANY, INC. * Baltimore, Maryland 
This Koppe ¥ supplies industry with 
Fast's C plein Fans, Koppers-tlex 


Electrostatic Precipitat 


Engineered Products Sold with Service 


nd Gos Apporotus 


FOR FURTHER INFORMATION ON 
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PIPELINE AUTOMATION PAYS! 





Gulf Interstate’s unattended ‘‘satellite’’ station 





shows how UNION C.T.C. lowers costs 





with safety 


and reliability. 

















Construction is under way on four new engine-driven centrifugal compressor 


stations. All will be remotely controlled unattended “‘satellites.’’ Operations will 


UNION Control Panel 
at Stanton, Ky 


The Gulf Interstate Gas Company’s “satellite” station at 
Stanton, Kentucky provides most economical and safe 
operation, according to Mr. R. Lo Chiano, assistant chief 
engineer at Gulf Interstate. 

The Stanton station is remotely controlled from 
Clementsville, Ky., 90 miles away, through a UNION 
Centralized Transport Control System and has been on 
completely unattended operation since June 1956. This 
system is unique because it provides remote control and 
indications for a turbocharged engine driving a centrif- 
ugal gas compressor . . . the first installation of its kind. 
Large savings result because the operator at the master 
station can change the set point on the discharge pressure 
controller and start and stop the engine at Stanton. 


be directed from a UNION master control panel near the center of the system 


Another important saving is obtained because the 
UNION C.T.C. System uses only one leased line circuit 
to transmit all the controls, indications and telemetering 
data. The control system used permits the use of the 
lowest-cost circuit. This installation was “custom engi 
neered” using standard UNION components to meet the 
particular requirements. 

The unattended station is definitely successful. There 
have been no false shut-downs that were not man made 
With this in mind, future stations are being patterned 
after the one at Stanton. 

Write for further information on UNION C.T.C. for 
all types of pipelines, gathering systems or tank farms 
Ask for Bulletin 1052. 


GENERAL APPARATUS SALES 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18, PENNSYLVANIA 
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“Cross country or cross town, 
our Buckeyes deliver more ditch 


i 


—says Raymond F. Pitman, President, 


Universal Pipeline Constructors, Inc. 


We chose six Buckeye ditchers to dig the 
1,200,000 feet of ditch called for in our 
contract with Intermountain Gas Com- 
pany,” reports Mr. Pitman,"‘and whether 
it's been rugged cross-country work or 
narrow-alley city ditching, these machines 
have been more than a match for any 


conditions we've met! 


Because wheel hoist and conveyor drive 
are hydraulic and work independently of 


each other, we can dig a straight-line ditcl 


’ 
exactly where we want it... place spoil 
on either side and at any distance fron 
the machine . work over and around 
existing pipes and lines without stopping 


forward travel. And, all adjustments are 


made right from the operator's seat. 


“In the 70,000 feet we've already dug, 
these Buckeye ditchers have really proved 
themselves. The 308’s have kept produc- 
tion high on overland segments. Our 305's 
have given us the accurate control needed 
for close-quartered city jobs and have 
turned in dependable performance on 
in-between-sized jobs!” 

Find out for yourself how much more 
profitable ditching can be with an 
advanced Gar Wood-Buckeye machin« 
Call your Gar Wood-Buckeye dealer, or 


write direct to: Customer Service Dept . 





Gar Wood Industries, Inc., Wayne, Mich 


GAR WOOD INDUSTRIES, INC. 


Wayne, Michigan - Findlay, Ohio 


FOR FURTHER INFORMATION 
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Eliminate costly enclosures 
with Allis-Chalmers 


weather-protected 


MOTORS 


Modern featuree 


cut operating, maintenance © 
expense...give 


MORE dependability 


Here's a newly designed line of Allis 
Chalmers weather-protected motors with the 
ability to “take” outdoor conditions. This 
means no expensive protective enclosures are 
needed .. . a big saving in plant or installa 
tion building costs. 

Designed to meet defined NEMA require 
ments, these motors incorporate many im 
portant features which assure dependable 
outdoor operation: 


ao Ventilating System — Low velocity in ® Split Sleeve Bearings — ‘ ‘apsulized de- 
take, vertical lift, change of direction and sign permits access to motor interior without 
high velocity discharge of ventilating air disturbing the bearings or their enclosures 
keep rain, snow, sleet, dust and dirt out of Positive vapor seal is used on high-speed 
vital parts motors. Antifriction bearings are available for 
slow speed motors 


@ Removable Air Ducts — To facilitate 
inspection and maintenance of interior air ® Proven Insulation — Famous Allis- 
passages, air intake ducts are designed for Chalmers insulation systems (Class A and 
quick removal. B) are available. And, for extreme temper- 
atures, or where high resistancé to abrasion 
and moisture is required, Allis-Chalmers can 
provide the revolutionary Silco-Flex system. 


® Stator Assembly — Removable as a 
unit, it simplifies maintenance and mini- 
mizes downtime 


THIS DESIGN available in ratings from 250 to 900 hp. 
Other designs in larger horsepower ratings are also 
available. Contact your A-C sales office or write Allis- 
Chalmers, General Products Division, Milwaukee 1, Wis- 
consin. Ask for Bulletins 51B8606A and 05B7894. 


SY ALLIS-CHALMERS 
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Silco-Flex is an Allis-Chalmers trademark 





Cfrerten through 

conduit alignment 
simplifies hot tap 
ping through this 
22” ASA 600 valve 


34” full opening y 


high pressure gas 
valve will stay 
bubble-tight under 


ground —with no 
lubrication or moin ‘ > Ease of operation is of prime importo 
tenance on frequently used manifold installation 


PERFORMANCE in the field 
points up the BIG DIFFERENCE 


A 
—in bubble-tight seal you can check in the line > Products manifold ot p peline station 
7 “ ° ° ° ° . . ‘ ustrates typical motor-operated Seal-O-Ring 
— in easier operation with no wedging or jamming Valve application 
—in lower maintenance with no need for lubrication 


_— in through-conduit always in line with the line 


* 


Thousands of pipeline, manifold and storage 
installations in gas and liquid services are daily 
adding to the record of peiformance that makes 
Grove Seal-O-Ring Gate Valves stand out as 
the practical answer to operating problems. If 


you have any doubt, ask men who are using 


> LPG tank-to-pipeline is critical service 


them. It will pay you to specify Grove Seal-O- uhese fe well to be ebte te chest cont te 


the line —oany time 


Ring Valves with the fabricated steel body 
2” to 36”—in any standard pressure. Call your 


Grove representative or write today for details 


THE WHOLE VALVE IS RIGHT HERE 





When valve is f open or closed, bubble-tight s 
of the gate completely isolate ne pre 

body, serving merely as framework f 

prevent loss of product while 

vented to atmosphere when gate open o sed ntearity of Fa eS oe 
seals con be checked an ” a tell-to vaive on the body portant on crude oi! tank 


ia 


w 
GROVE SEAL-= 4a RING Gate Valves 


GROVE VALVE and REGULATOR COMPANY «+ 6529 Hollis St., Oakland 8, Calif. 
HOUSTON 23—s517 pom ave. «+ + + + + LOS ANGELES 6—1930 w. otympic sive. 


ODESSA, TEXAS - TULSA, OKLAHOMA + CHICAGO, ILLINOIS - DENVER, COLORADO - In Western Canada: GROVE VALVE LIMITED, EDMONTON 
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Snow, winter temperatures, and frozen 
ground didn’t shut down this pipeline 
job. Digging 16 inches wide, 2 feet deep, 
Parsons Trenchmobile averaged 5,000 
lineal feet of trench every 9-hour shift. 


Typical Trenchmobile schedule: 


Yesterday — pipe reclamation 
Today — production trenching 
Tomorrow — trouble-shooting 


When it comes to all-around usefulness in 
pipeline spreads, or around refineries, terminals, 
producing plants — Trenchmobile is in a class 
by itself! It’s big enough for digging gathering- 
lines, laterals, and other production trenching 

yet, is small enough, fast, and mobile for econom- 
ical one-man operation on scattered, small-yardage fulness as a general-utility trencher, or as an auxil 
iary production unit. Ask Parsons distributor to 
demonstrate what it will do for you. Call him 
today — or mail coupon for latest Trenchmobile 


work. It travels from job to job under its own pow- 
er, drives over highways, cross-country, through 
towns at 12.6 m.p.h. There's no waiting for trailer, 


3 ; : . > slere . . 
no loading or unloading delays. catalog. Also check Parsons complete line of heavy 


: . , ity Trenchliners" wheel and ladder-types 
Trenchmobile works fast, too. It opens trench at duty 17 " : - f 


speeds up to 14.5 feet per minute, depending on 

width, depth, and soil conditions — digs 8 to 16 

inches wide, at depths to 5 feet. Positive down- 

crowd boom starts cut fast in tough materials, holds PARSONS COMPANY, Newton, lowa (pivision of Koohring) 
accurate grade — makes vertical set-ins on lateral 
connections, undercuts cross-pipes. Self-sharpen- 
ing, ‘““Tap-In” teeth assure top digging efficiency 
at all times. Shiftable, reversible belt conveyor 
gives controlled discharge. Trenchmobile also can 
be equipped with 6-foot blade (optional) — back- 
fills its own trench. There's no limit to its use- 


Send us spec. sheet catalog on Mods ae | nchmob: 


NAME 


My CHECK PARSONS FOR TRENCH WIDTHS FROM 8 TO 72 INCHES . . . DEPTHS TO 17 FEET 
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16 to 26 inches wide >> 


WITH PARSONS 150 


There is no need to dig and backfill excess 
yardages on feeder lines, laterals, gathering systems, 
etc. This medium-size wheel-type Trenchliner fills 
the bill on secondary lines — and has ample work 
range to handle a good share of your main-line 
trenching, too. You get cutting widths from 16 to 
26 inches, depths to 5454 feet with the Parsons 150 
What's more, 30 digging speeds from 12 inches to 25 
lineal feet per minute assure maximum production 
at every depth, width, in all soils. 


You'll also like its precision grading accuracy \ 
hydraulic ram on vertical mast raises and lowers the 
digging wheel gives infinite depth selections, 
maintains close grade tolerance even in toughest 
digging. A separate hydraulic ram tilts the mast, 
balances weight of wheel forward on the 150 Trench- 


liner when traveling or trailer-loading 31 to 46 in. wide 


Heavy-duty wheel takes cast-steel buckets with self 

sharpening, reversible “Tap-In” teeth, or quick- Ser the bin tennemlesion Meee, bere’s @ Midiie- 
change gumbo buckets. Shiftable, reversible belt Inch 420 Trenchliner, with cutting widths of 31 
to 46 inches, depths to 7'; feet. Need still more 
capacity? Then check the Parsons Big-inch 520 


with MIDDLE-INCH 420 


conveyor discharges spoil to either side. 16-inch 


crawlers, grouser-type shoes, provide plenty of dig 
ging traction with low hearine pressure for cross which digs 40 to 52 inches wide, 8') feet deep 
i : 5 Both “Inchers” are wheel-type ditchers, formerly 
country work. Let your Parsons distributor tell you built by C-R-C. Parsons line also includes ladder- 
type Trenchliners — all sizes, from a small utility 
model on rubber tires to big, crawler-mounted 
models that diq up to 6 feet wide, 19 feet deep 


more about it, or write for 150 Trenchliner catalog. 


PARSONS COMPANY «+ Newton, lowa 


A division of Koehring Company 


TRENCHLINERS for PIPELINERS 
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You Can’t Patch It- 


These Electrical Detectors Show Up 


Weak Spots in Protective Coatings 
€-4 Portable, pack-type, all-purpose, holiday detector with wet- 
cell battery output adjustable from 2500 to 20,000 volts D.C 
Inspection electrodes for pipe sizes “ to 30-in. diam. also 
steel brush for surface checking. E-4 checks dry surfaces only 


Holiday detector similar to E-4 but suitable for testing either 
wet or dry surfaces. The best general-purpose holiday dete 
tor made. Comes in sturdy carrying case with battery charges 


r 


Pipeline “Jeep” for field testing wrappings and field joints 
on transmission pipelines 4 to 36-inch diameter 
able. Has own power supply. No generator needed. Creates a 
working voltage 12,000 to 15,000-v. Not hot spark. No trailing 
ground wire, Virtually shox kproof. Snap off electrode. 


I ully 


port 


Belt-mounted inspection instrument weighing but 3 lbs. Wan 
holds cellulose sponge which is dampened with plain water 
When wiped over any painted or coated surface up to 10 mils 
thick it will signal pinholes or breaks by bell signal. 


if You Can’t Find It! 





BEAT 


NATURE TO THE PUNCH 


N 


ainted surfaces he 
A Tinker & Raso 
weak spot in 


and eff 


I 


your 











ty Write for data, costs, specifications. Inquiries receive 


prompt attention 


See TINKER & RASOR 


417 Agostino Rd. (P. 0. Box 281) Phone: ATlantic 7-7942, SAN GABRIEL, CALIFORNIA 


BOB HERRICK, Rentals & Service, Harrisburg, Pa. © Phone Cider 6-5263 


DISTRIBUTORS: Remce Mtg. Ce., inc., Tulsa, Okiahoma; Crutcher-Rolfs Cummings, Houston, Texas; Line Products, Elizabeth, New Jersey; Canadian Equipment Sales & Service, Edmonton, Alberta 


FOR FURTHER INFORMATION ON 
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HOW BELL SYSTEM COMMUNICATIONS SERVE THE PIPELINE INDUSTRY 


n of PNW’ 


on Pacific Northwest's ‘scenic-inch line 


Why communications have to be good 





MmoOunNntamM Passcs 
America’s toughest terrain 


Hable Communicauons available 


Pacitic Northwest Pipeline ¢ orp. present 


requirement the Bell Svstem, with one additiona 


request cconomy, 
he result is a private line telephone system 
PNW Ss Salt Lake Catv control center uses to 


summary of conditions along the 


that 
Keep a runi 
line. Information gathered in Salt Lake Citv from 


each compressor station ine ludes dew pom, BIL 


content and specific gravity of the gas. Dispatchers 


use this data as guidance in controlling flow. 


BELL TELEPHONE SYSTEM A 


LINE TELETY! 


Bell System communications can work for you 


as fast and reliably. Just call your Bell Telephone 
PRIVATE LINE TELEPHONE * PRIVATE 


o ice. i ep ‘sec ive 7 1 
p . ah entative will DATA TRANSMISSION SYSTEMS * CHANNELS FOR 
* TELEPHOTOGRAPH * CLOSED CIF 


Company business 
. REMOT 


gladly discuss your requirements, ING AND CONTROL 
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If you think pipeline construction is nearing the end of 


Why Pipelines Will 


Donald M. Taylor Tut RE a ) | | Proper utilization of energy 


Gulf Coast Editor earth t 


ada 
them 
continues 
predicted tl 
end of t 
050 
Can 
numbers? 
the fact that 
hitths of its] 
the planet's abund 
is utilized to best 
For everyth 
exacts HS price 
energy tor us to 
extri OAVeeN 
energy to ¢ 


manutl 


Stance 

Zation oft 

today It 

into 

from the 1 wept African tropics. It 
could make the lar region inhabit 


able ind supply iS Ww ) era fron 


the sea in unlimited quantiti 
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GAS CONSUMED PER YEAR IN 





















































a boom era, you had better take a look at these curves 


Continue to Expand 


Ollows the pop ) c ve closel 
If our economy does reach the $673 
billion mark by 1972 it means that we 
must build almost 200,000 miles of new 
transmission lines—not counting 
gathering and distribution systems. 
: nO 1 


Last ve ww sed more than 
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METER FACTOR CONTROL CHARTS 





Solve Measurement Problems 


Their use tells Trans-Northern operators the exact time 


and place meters go wrong and what is causing the trouble 


L. M. Davis 


Measurement Engineer 
Trans-Northern Pipe Line Company 


M: TER calibration on pipelines, al cal minimum 
though largely a numerical operation course ay 
has two principal variables, one the me 
chanical condition of the meter itselt 
the other the ability and functioning of 
pipeline personnel performing the cal 
bration 

Irans-Northern Pipe Line uses 
meters to accept products into the pipe 
line system for transportation and for 
delivery of products to the shippers 
numerous terminals along its line 

Inconsistency in metering due to im ¢ 
proper functioning of personnel ot ilve 1 should be 
equipment was difficult to pinpoint. To our case it was accomplished about six 
determine exactly where improper months *r first installing the system 
metering was occurring presented a Statistical measures ap 
problem. Experimentally, it was de meter facto1 
cided that the use of control charts at 1) X is th verace © 


propriate to 
I it least 

each location where metering was be y< j —_ f " 
Z ndividual meter tactor determina 
ing done was worth a trial. So far as we 


trons On any One meter in any one prod 
knew, it was not being used on other 


4) 


now rates and 


uct, within the range of 
pipeline systems 


In establishing a system of control 
charts, we turned to a text by Major I 
E. Simon of the Ordnance Department 
of the U. S. Army called “An Engi 
neers Manual of Statistical Methods’ 
published by John Wiley & Son, New 
York. Each chapter is embellished and 
livened with an apt quotation at the be 
ginning. In the preface we are en 


temperatures that are necessary to the 
successful operation of the pipeline 
There m tuations where less 
than 25 determinations of meter fa 
will have to suffice to establish 

for X, as might 

rubber solvent compara 

handled product : such ; 
sional v ilue “ 

with the data a 


> 


Po (sizmi 


couraged thus 


There is no useful mathematical root-mean-square 


i Us 


weapon which an engineer may The formula for computing this 


not learn to usé ful statistical measure is shown in box 


care Kewvh it bottom of page (Formula A) or ex How a Control Chart Is Set 
And for Chapter VIII, the mes pressed in another sometimes conven Rte § shaun on ae enater 
lent form, (Formula B) : , 


Where he ' 
‘ Liss 


X is the verage value I cessive 


mtrol 


sage Is ‘ 
“All nature is but art, unk 
thee 


411 chance, direction, whi meter factors in the group 


idered 
canst not See sidered 


Alexander Pope: Essay 





Formula 

We attempted to “see” if chance ap 
plied “direction” to meter factors 

The purpose of any control system is 
not merely to get control, but to get it 
at a satisfactory level, which in pipe 
line measurement means to reduce the 
variability of meter factors to a practi 











D-22 THE PIPELINE ENGINEER, May, 1957 





oot of the 


by the 


s which id n ha been 
as betore Lett halt 
f « meter that ‘ wrong with it an 


wn. Because of the wil ons between too high and 
n apart and showed a bad 
ng unit was installed June 1956 and behaved handsome 


5 an be seen n 


red bearing, wear, and 


sto the ght half 


with the same oper 
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— for several thousand barrels before Don't you encourage ‘pencil calibi 


it is finally flushed through, and that tion”? 
sometimes it won't flush through but We can ¢ sav that it hasn't worked istent and more 


“ 


must be removed (Fig. 3) out that way. After all a control chat ment be expected t 


As a result, we now remove thi highlights a man’s ability and makes 1 of accuracy can be express 
rotors before scrapers are expected more worthwhile to be skillful than ¥y working out the st 
and measure by tank gage instead. We the case when a meter factor ts just a of a particular mete 
also found that enough scraper dirt can number more less buried away vith anothe 
get into the dead ends and quiet corners ‘ libri can become none 
of a meter station manifold to “gum I arget practice to liven up 
up” (quite literally) the rotors during uneventful shift! 
the second or even third calibration Seventh, after about six months use 


after the arrival of the scrapers, which of control charts the consistency of our 





could be several days later meter factors improved so much 
Sixth, the interest of operators in the standard deviation ao) Was 
exact metering is aroused and sus longer O u more. but 0.0010 
tained. They can take an active and less. One 
seeing part instead of a passive and was set 
blind one, It might be the place here to value of 
answer in advance a question that could fore. The change a 
arise in the reader's mind 1 Variation twi 
With all the calibration results 
plotted on a chart and available for 
comparison, isn’t there an inducement Accuracy of Measurement 


for the operators to ‘cook’ the results Ihe more closely the plotted 


METER FACTOR CONTROL CHART 
~ - plant 
s vume 55 a uts 

0.9943 Af 
©. 0020 ; — 


| 
\ 





Northe 
mproveme! 


from typic 


*) 
a) 
2 
& 
") 
~ 
Xx 

L 
x 

? 
® 


FIG. 3 Typical reaction to scraper dirt. The two sets of scrapers arrived with but a 
short interval between, so that with less dirt in the line to stir up there was, as might be 
expected, less reaction to the second set than the first. All meters at end-of-the-lins 
stations responded the same way to scraper dirt, which caused Trans-Northern sut 

sequently to take out the measuring units and measure by tank gage on such asion 

This was in 1955 when the standard deviation was still set at 0.0020 


NORMAL DISTRIBUTION OF METER FACTORS ABOUT THE AVERAGE | x 


: 


CURREN( 


Oc 


FREQUENCY OF 











~ — - : deviation 
x If, for example 
NUMERICAL VALUE OF METER FACTORS tion on a certain m 


: 
t ) 
f fer 
13.6 
, will be 


t 
t 
+ 
30 ] 


tea cs 
> > 


0.0025 (0.25 percent) substant 


FIG. 4. Normal distribution of meter factors about the average (X). 
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FIG. |. Loop control equipment showing motor valve and differential controller FIG. 2. Different ontroller chart with pen on 


P 615.24 


Partial Loops to 
Imcrease Pipeline Capacity 


When greater load is needed, but is insufficient to justify 
a complete second line, partial loops, with extensions later, 


G. P. Jennings have been the answer for Phillips 
Superintendent of Operations 
Products Pipe Line Division 


Phillips Pipe Line Company 


Tui customary method of increasing : ¥ 
capacity of an existing pipeline is to , 
install additional power. Power may MOTOR VALVE : 
be installed at existing stations, thus bs nike = 
increasing the discharge pressure o1 a ot \ \ 
new intermediate stations may be built : _: . 

Eventually, the maximum allowable ag =) 
discharge pressure will limit the power : “ 
that can be used in an existing station, . NI . 
and economics may prohibit the op = 
eration of additional intermediate sta b-4 
tions i PRE TAF 

One obvious solution, of course, is to . 
lay another line; however, the fore 
casted load for the immediate future Bs — Si 
may not justify the large expenditure Be FLOW NOZZLE = 
necessary for a complete second line 
The solution, therefore, is to install par ee | 
tial loops to handle the load forecasted | 
for the immediate future and later ex 
tend or complete the loops when neces 
Sary 

When using partial loops, the flow in FIG.3.1 trol , A P 
each pipe must be controlled so that > ae eee eee Ser 
the interfaces between two products 


will arrive at the end of the looped sec- 


nozzles, motor valve, and differential controller 
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Casing Short 

















Like a billboard, it lists all 


This 


Donald M. Taylor 


Gulf Coast Editor 


You can post a schematic chart, simi- 
lar to the one shown here, in all pipe 
line division, district, and headquarter 
offices and go a long way toward aiding 
pipeliners in “teaming up” on problems 

Although the mere posting of a chart 
to solve company problems may sound 
a bit elementary, it has been proven 
that such a simple addition to the of 
fice bulletin board can expedite work 
because it spotlights field problems 

In the dark ages of personnel rela 
tions, many companies operated on the 
blackout principle. Where employees 
were concerned the attitude was “Tell 
‘em nothing and keep ‘em guessing 
This adage, based on the old fashioned 
system of maintaining military dis 
cipline, was used to enforce blind 
obedience. But, unlike the military serv- 
ices, it didn’t work well in industry 

Industrial psychologists and supervi 
sory personnel have long since proved 
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work to be done and 
provides a place to check off jobs as they are finished 


Chart Saves Money 


that the employees who know the aim essentially they are working on the 
of their departments are the employees same problem. 

who turn out better work. They are Effects of 

happier to boot! After all, the trave worsened b 


P j ” 


who Sees the road and Knows fis d 


nation has a happier, safer journe 
Today most companies have abar 

doned the blackout method within cde guently 

partments. Most supervisors make a ndividual 

consistent effort to give the men under keep the 

them a clear picture of the work ahead other departments are co ed. When 

This attitude has worked wonders they do work with other departments, 

motivating employees within a depart they may communicate via the home 

ment office through a linkage of red tape. 
For example, take the ‘ t 

Blackouts Between Departments between tl 

In the Field 

But there's still something of a black- sineer makes his su 

out between departments, and it is or independent of 

especially common in the pipeline in- vith more impo 

dustry. Often men in the pipeline de- dled with the ta 

partment in the field are unaware of the take readings at 

problems of the compressor depart- pipeliners may be 

ment. Generally, there’s a gap between vicinity. Finding e\ 

the corrosion field engineers and the casings or other difficulties 

men who maintain the pipeline — yet to the home office. After 


| 
UcCher 
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oOsion enginee! 
more technic il 

) mal workday 
up readings at 
rouble. More 
crew members 
problems them 


wre conscious oO 


ood coating care 


How the New System Works 
Transcontinental Gas Pipe Line 
Company has effectively cut the red 


ield corrosion engineers 


tape between 
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Outs 
’ , ’ ' 
1 the accompal 


used Dy a D 


fit i} 
S CAUSE 


wh How Pipeliners Take Readings 
s marked “M from Test Leads 


S are ed with an X ( [ Mos 


With this information posted on it, 
the chart comprises a graphic picture 
of work at hand. As various difficulties 
are remedied, they are posted on the 
chart, forming a record of maintenance 
tasks completed. 

The chart ts a great aid in schedu 
maintenance work I oreman ¢ Ms 
jobs in one vicinity for completion 


cut down on lost travel time 





is a potentiometer and copper sulfate 
lectrode 
lo take eading, just balance 
potentiometer to zero. Later you 
press a button on the instrument and 
it will repeal the potential reading This 
convenience makes it possible for the 
pipeliner to wait until he returns to the 


office to report the reading 


Other Uses of the Charts 
Several pipeline 
use the chart to keep a running tally of 


Transco foremen 


the population count adjacent to the 
line. This, of course, will effect looping 
and pipeline repairs within the area 

charts in the field 


Periodically, d are 


sent to Transco’s Houston, Texas, of 


fices where information on field copies 


Ss transferred to original drawings ot 
the chart. A complete set of prints of 


the corrected charts is hung tn the chiet 


corrosion engineer's office and in the 
fice of the superintendent of pipe 
lines. Prints of individual divisions are 
returned to the field and posted 
ous divisions and districts 

It goes without saying that this sys- 
tem of operation would never have be- 
come successful without complete co- 
enthusiasm on 


operation and upper 


levels of supervision. Transco officials 
recognize that the corrosion engineet 
ing department has both design and op 


erational functions. The chief corro- 


sion enginec 
ing Meetings an 
superintendent 
ainte 
has 
Inereases 
gh automat 
rtion of the 
ough the 
as such but rathe 
to make labor 
more effective 
nstrumentation 
creases ts the 
cent years to le 
sion. Transco’s 
here is one excell 


latter 





Test Console Shows Status of 
Microwave System ata Glance 


Fault location and switching equipment, carrier terminals, telemetering 
receivers, and VHF controls are incorporated into one compact unit 


Fred S. Jones, Communications Supe 


PLATTE Pipe 


stalled a microwave test console in its 
Kansas City multiplex center that is 
unique in many technical aspects, and 
the first of its kind to the best knowl 


edge of company communications per 


Line Company has in 


sonnel 

The console was constructed from 
standard parts and interconnected with 
the multiplex racks, which contain 
fault location and switching equipment, 
carrier terminals, telemetering receiv- 
ers, and VHF control equipment. By in 
these into one 


corporating compact 


console, the microwave supervisor can 
now determine the status of the entire 


system “at a glance,” thus increasing 


Microwave test console recently 


\ 


installed by Platte Pipe Line 


vtendent, Platte Pipe | 


his efficiency and saving considerable 


unproductive “mileage 

The upper left panel in the accom 
panying illustration, contains indicato! 
lights, which flash coded signals to in 
dicate which repeater is in the circuit 
at individual repeater stations along 
Platte’s 1000-mile system. Flashing 
lights also reveal operation of emer- 
gency failure of tower 
lights 
part of the same panel facilitate two- 
way switching of any repeater in any 


* back-to-back 


generat tors OF 


Selector switches on the lower! 


one of tour repeater 
Strings 

Center panel contains the test equip 
ment routine 


ments of carrier and audio levels on the 


necessary for measure 


a 
Company 


NII 


| ae 


system. The upper 
one telemetering 
pump station to 
of telemetering 
Panel on the 1 
rad monitor, whic 
ibles the VHF keving 
ing conelrad alert 
Jack fields are nterco 
the multiplex and test equipme 
facilitates the patching ol 
ment into any circuit on the system 
The service channel tern 
console to allow the supe 
to all area technicians on 
basis. Speakers allow the 


clans to page the supe©rviso 


~ 
+ 
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A Continuing Series 


Corrosion And 


Cathodic Protection 


H. V. Beezley 
G. R. Olson 


What causes corrosion and how is it controlled? 


Shrevec , 


Corrosion Principles 


SSK 


flows trom the batter 


ise flows constant 


C oO « elect! 


(1). Voltage or potential: IT hesc 


Uese 


Wher 
in Causes eciect! 7 USeu 
ede 
pressure is “volts” similar CleCtIFOLYSIS 
' f 
pressure, which is “pounds pet lf 
tht say that the pressure 


av that the potent il of 


i term used to denote the quantity of 
we might say that a water line is Yoltmeter, as 
second, we would say that 


amp 


hy nner 
a wire ! © cuppe 


c cu ent of 10 mak ne st ible 
neasure of the resistance to the flow of 
he resistance a pipeline offers to 
some other fluid. If an electric 
sed to flow by an electi 


the 
current of 
ical pressure of 2 Me. 
is 2 ohms, which ts obtained If any other 


ess 


M 





VOLTMETER 

















COPPER SULFATE 
BLACK IRON PLUG 
NIPPLE 


a 
Aw 
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0.60 VOLTS PRESSURE 
BETWEEN PIPE AND SOIL 








FIG. |. Method of measuring solution potential of black 
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FIG. 2. Measurement of voltage difference between two dissim 


soil. Solution potential of galvanized pipe in soll 
ured to a copper sulfate plug, will usually be about 
piece of galvanized pipe ts inserted in the soil neat 
iron pipe, it will be found that with a voltmeter connected be 
tween the two, a reading will be obtained that is equal to the 
difference in solution potentials between the two metals, as 
shown by Fig. 2. Assuming a solution potential of exactly 
1.0 v tor the galvanized pipe, voltage between the two pieces 
of pipe will be 0.4 v 
Now we have two metals that are each exerting a diffe: 
electrical pressure upon the soil, one being 0.40 \ 
than the other. It is a characteristic of electricity 
current can flow unless a complete path is provided so that sd irging an electric 
the electricity can return to its source. If the two pieces of — usually called the anodic are 
pipe are placed in the soil, as shown by Fig. 3, with no metal iving t low of current 
lic connection between them, no electricity will flow, hence rate a rrosion proceeds 
no corrosion will occur; but if the two pieces of pipe are con the anodic and cathod 
nected together with a wire, as shown by Fig. 4, a complete 
path is provided for the flow of an electric current. The gal 
vanized pipe, having the greater solution potential, will dis 
charge current into the soil. The black iron, having the 


smaller solution potential, will receive this flow of current and 


FR A <= Oe iron pipe 


eal * A 
—--0.60 Volt 


- Sa 
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FIG. 3 Conditions under which no corrosion may be expected to occur because of difference between 


metals. 


Flow of electricty 
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FIG. 4. Formation of a galvanic cell 
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Galvanized coupling 
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Galvanized pipe SF Biock iron coupling 
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FIG. 8. Concentration cell in soil 








FIG. 9. Corrosion caused by dissimilarities in the surf 


series Typical results for a number of different metals on similar metals. ¢ 
particular soil are as follows electrolytes. In the ca 


”? v< 


Magnesium 
Zinc 

Aluminum 
Bright steel . pipe Msc 
Bright cast iron 92 

Cast iron 

Steel : ' 
Lead that the tentla tthe iron { , BU.OU 
Rusty steel 33 \ osion would occur on the pipe tn the 
Copper 24 igher solution potential exists 

Silver 
Carbon 


lack tron 
nd that two differ 


ted 


n adjacet 


rent would flow as indicat 

Concentration cells 

Keep in mind that these values are those found in only one neces in moisture content 
particular soil. Different values would be found in a different texture, or any other way 
type of soil 

If any two metals are selected, connected together metall 
cally and buried underground, they will form a galvanic cell erence solution potent 
The metal higher in the galvanic series, that is, the one hav rent to flow with resulting 
ing the highest solution potential, will corrode. The greater leaves the metal. This flow 
the separation in the series, the more rapidly will corrosion generated by some source 
proceed. If we select the two metals on the extreme end sideration. Stray direct currents in soul 
this series, such as magnesium and carbon, we have a net gal by a pipeline, carried for some distance, then discharged back 
vanic voltage developed of about 1.6 v. In certain soils, which into the soil. At the point where this current ts discharged into 
do not offer too great a resistance to the flow of current, it the soil. corrosion occurs. This is called “electrolysis” and 
possible to light a small light bulb with this voltage. In the corrosive action is the same as that occurring from galvanic 
case, the magnesium corrodes very rapidly cells or concentration cells 

Most of the corrosion that we are concerned with in pipe Although corrosion cells are sometimes fo 


line work is caused by differences in solution potentials be ing force of 0.20 v or more, as may be the case if new pipe is 


' ‘ 


tween metals in the center of this group, that is, within th welded into old rusty pipe, a large part of the corrosion on 
range of bright steel and copper. You will note that there are pipelines is caused by cells that generate only a few thous 
appreciable differences in the solution potentials of bright andths of a volt. This corrosion causes a steady deterioration 
steel, black iron, rusty steel, and cast iron. These four kinds of the pipe walls, but it may not proceed rapidly enough to 
of iron have been frequent offenders in forming very active invite serious attention until the pipe is in such condition that 
galvanic cells on underground pipelines. When such a cell is extensive replacements are required 

set up, a corrosion leak may be expected to occur within a Fig. 9 illustrates one way in which corrosion cells a 


btained fron 


very short time unless other conditions exist that retard the formed on pipe. Ordinary commercial steel, as o 
flow of current generated by the galvanic cell. A familiar ex the factory, has dissimilarities on its surface of sufficient mag 
ample is a well-coated pipe replacement welded into an old nitude to cause the formation of galvanic cells. These dissim 
line. In such cases, leaks sometime occur at holidays in the larities are due to mill scale as well as stresses set up in the 
coating on the new pipe within only a few months after the manufacturing and handling of the pipe. Arrows 
replacement is made of electric current 

So far, we have discussed only corrosion caused by Continued Next Issu 


? 
2 4 
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|. Vibration damper system on Colorado River crossing 


Pipeline Bridge ¥ 


Wine uced ibration is 


Raymond C. Baird 
Consulting Enginee 


Santo Monica fornia 


Si VERAL vears ago the writer was 
involved in a study of suspension bridge 
vibration with the objective of devising 
i simple and inexpensive cure for the 
phenomenon 

The cause of the vibration at first was 
not apparent because of the low wind 
speeds associated with it and several 
tvpes of measurements were made be 
fore it was pinned down to an aerody 
At the time, 1948, little 


had been published describing such a 


namic origin 


hasis for the vibration of large mechani- 
cal structures such as pipeline suspen 
sion bridges. The experimental work 
and the resulting solution to the prob 
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by 


lem have been since described in ASMI 
papers 

Since the first investigation, how 
ever, anti-vibration work on other 
bridges has given a perspective to the 
problem that will be of interest to per 
sons concerned with the general subject 
of flow-induced vibration. In addition 
to a discussion of the problem, this 
article describes a design change that 
has been incorporated recently in the 
aerodynamic 
to handle the original requirement, and 


presents damper cost data 


damper panels invented 


Colorado River Crossing 

Fig. | shows the appearance of the 
30-in. diam, 1020-ft span of the Colo 
rado River crossing of the California 
line owned conjointly by El Paso Natu- 
ral Gas Company, Southern California 


Gas Company, and Southern Counties 


rodynamic damper 
Qaas Company 
California 


s 


modes At 
was observed 


somewhat confusing 


Energy Source 
The cause for wind 
tion lies in the dvnamic 


wind flow with the obst 





© 05 WAVELENGTH MODE (19.3 cpm 


) WAVELENGTH MODE (16.7 com 


15 WAVELENGTH MODE (27.3 cpm 


FIG. 2. Oscillation modes of Colorado sus 
pension. 


by the suspended pipe itself. This inter- 
action causes the shedding of “whirl- 
pools” or vortices (von Karman Effect) 
on the downwind side of the pipe, the 
vortices alternating in the sense as illu- 
strated in Fig. 3. The shedding process 
is attended by a variation in wind veloc 
ity from top to bottom of the pipe, \ 
to V, and V, to V,, which, by virtue of 
the Bernoulli Effect, gives rise to an 
alternating static pressure differential 
F tending to move the pipe up and 
down. When the frequency of this alter- 
nating force is close to the natural fre 
quency of one of the bridge’s vibra 
tional modes, a vibration will be pro 
duced that will increase in amplitude 
until the energy input derived from vor 
tex formation equals the energy loss 
due to mechanical hysteresis, friction 
and viscous drag attending the motion 

Because of the vibrationally redund- 
ant nature of a suspension bridge, the 
modes do not necessarily bear a har 
monic relationship as in the case of a 
violin string. The frequency disparity 
is particularly evident in the case of the 
Colorado River crossing, as indicated 
in Fig. 2. Thus, even though the fre 
quency of the aerodynamic stimulating 
force is proportional to wind velocity, 
it is quite possible to excite more than 
one mode of vibration for a particular 
velocity. This is qualitatively illustrated 
in Fig. 4, which shows overlapping of 
stimulus regions for different modes 

It should be noted in Fig. 4 that the 
range of wind velocity in which stimu 
lation results for a particular mode of 
oscillation is dependent to a large extent 
upon the amplitude of the motion itself 
his is due to the effect oscillation has 
on vortex formation rate and is analo- 
gous to the broadening of selectivity 
curves associated with tightly coupled 
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electrical circuits. Thus, to excite mo 
tion, the wind speed must be closely 
in “tune” to one of the natural fre 
quencies of the suspension 

After a small amplitude of motion 
has been achieved, the wind speed be 
comes less critical and the stimulation 
for maintaining the motion can still be 
present if the wind velocity changes 
This result is illustrated in I $ by the 
bulb-shaped curves for the three modes 
but is, however to be considered 
strictly hypothetical 


It would have been nice from a re 


searcher’s standpoint to have acquired 


data for drawing the actual curves. The 
moral that applies here is for the ex 
perimenter not to solve his problem 
until he has finished enjoying it. Neve! 
theless, the observations made at the 
Colorado crossing indicate that Fig. 4 
is indeed a representative, although 
qualitative, picture of aerodynamic re 
sponse to a mechanical structure cap 


able of large scale vibration 


Wind 
A prerequisite for aerodynamically 
induced vibration is the right kind of 


wind. To most people wind is just wind 


ind usually an annoying aspect of at 
mospheric circulation, but to an inves 
tigator of a problem having to do with 
ir Motion, it comes in all shapes 
tures, and sizes 

Thus, in the case of a] 
pension bridge, not only 
particular velocity 
vortex shedding ra 

ft turbuler 

river bed is 
rain lowpoint, coupled with a meteoro 


’ 


rical situation peculial the! 


ults in situation where steady right 
ingled wind ts frequently produced re 
gardless of the wind direction on eithe 


‘ 1 
de of the rive This effect is illu 


by the arrows repre 


ection and is especially 


contrast \ 

tvpical bridge 
place where a suspension 

not be located with 

quent occurrence of 


odd situat 


rom the pet 


ixis doubtless 


FIG. 3. Generation of vibrational forces 
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to your pipeline contract 


When River ts on the job you get the plus value of over 20 years experien 


in building pipelines of all sizes in all kinds of terrain and weather 


From this experience comes the planning, equipment and trained crews 
to get the job done right and on time 


River experience has licked mountains and plains lakes, rivers and deserts 


Put River to work on your contract and watch the job finished on time 


River is just the right size big enough to handle any job 


small enough to give your contract the personal attention it deserves 


Robert Thomas 


J. C. Briscoe 


we 
Reiwerw <conuress" 


J. C. Minyard 


GENERAL OFFICES: 4837 WEST FREEWAY, P.0.BOX 9127 © FORT WORTH, 


Wholly Owned Subsidiary: RIVER CONSTRUCTION CORP LTO 580 Hornby 


TEXAS 


Voncouver, British Columbic, Conoda 


THE PIPELINE ENGINEER, May, 1957 _ aaaee NFORMATION ON 


SEE READER SERV 





crease vibration tendencies. Such an 


ingular relationship is indicated in Fig 


Yast) 
The Problem and Solutions 

Since for a typical pipeline suspen 
sion bridge the vibration-inducing 
forces can be shown to be of low mag 
nitude, simple tie-down schemes seem 
ittractive until one recognizes the po 
tential dangers to the structure they can 
present. Practically, the problem boils 
down to the overcoming of low-inten 
sity vibrational forces without intro 
ducing anything that will adversely at 
fect the static strength requirements of 
the bridge 

4 method that has been used with 
much success involves the application 
of diagonal suspender cables. This 
method is reasonably inexpensive and 
can be used to achieve almost any de 
gree of structural damping 

Another approach, conventional ex 
cept [or the size of the equipment re 
quired, is the application of the Frahm 
type vibration damper. As a matter of 
fact, such a device was designed for the 
Colorado crossing but was never ap 
plied. Its chief drawbacks are: (1) 
Manufacturing cost, (2) installation 
and adjustment expense, (3) need for 
regular maintenance, and (4) ability to 


handle but a single mode of oscillation 


Fundamental Solution 

The solution to the problem as orig! 
nally applied to the Colorado River 
bridge (Fig. |) operates to destroy the 
vibration inducing forces themselves 
This is accomplished at little expense 
and without adding potential danger to 
the structure. The solution resulted 
from taking a circumspect, although a 
perhaps naive, look at the simple equa 
tion linking vortex formation rate with 
wind velocity and dimension of the ob 
stacle. This equation is 

f k (v/d) 

where f is the frequency of vortex for 
mation, k is the constant of propor 
tionality (Strouhal Number), v is the 
velocity of incident fluid flow, and d 
is the dimension of the obstacle in the 
direction of flow. Little regard was 
given at the time to the range of Rey 
nold’s Numbers involved, as it appeared 
to be a secondary consideration for this 
particular problem 

It was reasoned that if either v, d, o1 
both, could be varied from point t 
point along the pipe, the vortices and 
their associated Bernoullian differential 
forces (Fig. 3) would be so widely dis 
tributed in frequency that stimulatior 
of the bridge into vibration at any of its 
natural frequencies would be impos 
sible regardless of the wind velocity. It 
was obvious that varying v would re 
quire appurtenances that might result 
in structural danger at high wind veloc 
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FIG. 4. Vibration amplitude 
versus wind velocity (hype 


thetica!l) 
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FIG. 6. Apparatus for test 
ng vibration damper 
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MODES OF OSCILLATION 
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AERODYNAMIC PANELLING 
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FIG. 7. Bridge vibration modes and damper arrangement, Gila suspension 


ities, Whereas varying d by means of 
tapered fins would not 

H. G. Loos of the Gualitornia Inst 
tute of Technology in commenting on 
the writer's or vinal papel shed add 


tional light on why the fins later proved vised shown 


to be so effective when he wrote placed ua mode 
(the) panel addition also means the 
creation of a sharp edge on an initially 


smooth surface. Thus, the flow must 
fulfill the so-called Kutta condition at Engineering and Installation 





the trailing edge, so that tt leaves this The ition of 


edge smoothly. The consequence ot The Author 


this condition, together with the sym Raymond C. Baird 

metry of the panel geometry then im UCLA. Caltech. end the 

poses a considerable amount of sym 

metry upon the flow in the immediate 

neighborhood of the obstacle so that the 

Karman vortex street cannot be realized 

in that neighborhood but establishes i 

self farther downstream. This leads to 

a reduction of the fluctuating forces 

Furthermore, the coupling between 

pipe motion and vortex configuration 

is also essentially changed because of 

the addition of a sharp edge. This Sew aume és @ Geer of 

coupling resembles now, to a certain Corporation research staff with the 

extent, that of wing flutter problems of two mobile research laboratories. H« 
hos potents in the fields of vibratio 


acoustics, fluid ectronics 


Dynamic Model Tests 


Before translating the foregoing merous technica 


heat exchange oF authored 


theory into engineering design and ap (He was co-author of the recen 
Engineer article “Pract 

Plant July 1956 

Colorado bridge, it was thought pru- Baird has been active 


plication to a structure such as the 


dent to run some experimental checks pendent consulting engineer for severa 
of a type that would not affect deleter years in plant design and problems 
iusly the mental equanimity of pipe 

+} 


line gas dispatchers. Not only this, but rry the panels to points 


lated to acoustics, vibration, and f tal j } } 
nsi illed on the pi 
flow 


such experiments provided the only ap i! projected locat 


ons oO 
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BJ Mechanical Seal 


with automatic Pre-Setting Ring 


otent§ Pending 


assures perfect installation 
...without measurement 








SEAL ASSEMBLED FOR INSTALLATION SEAL INSTALLED IN PUMP AND READY 
AS A CARTRIDGE UNIT TO RUN 


Perfect installation of BJ Mechanical Seals is now You simply slip the “packaged” seal on the shaft 
“built in” by this exclusive BJ Pre-Setting Ring and into the stuffingbox ... bolt the seal flange to 
Anyone with a wrench and a screwdriver now can the stuffingbox and the shaft sleeve collar to the 
perfectly install or replace BJ Mechanical Seals shaft... then move the Pre-Setting Ring the length 
No measurements, no installation drawings, no of the set screw slot and lock in place. Your seal 
field fitting required is NOW iN precise running position with the spring 
This new development provides a seal assembled compressed to its proper tension 

as a cartridge unit—ready for installation. The BJ Save time and labor on initial seal installation 
Pre-Setting Ring is attached to the shaft sleeve and on periodic pump inspections. Specify BJ 
collar with a set screw in a slot of controlled length Mechanical Seals 


ith exclusive Pre-Settinge Ring 


Byron Jackson Pumps, Inc. 


P.O. Box 2017A, Terminal Annex, Los Angeles 54, Colifornia 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCT, SEE READER SERVICE CARI HE PIPELINE ENGINEER. May, 1957 
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Mode Frequency Wind Velocity 
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Interprovincial has extended their system from then include over 3,000 miles of main line and 
Superior to Sarnia and now from Sarnia to Port loops. A. O. Smith’s contribution to the system 
Credit, Ontario by the end of this year. It will will be just above 50% of the total line laid. 
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[THIS is the big crude oil carrier from 
Edmonton, Alberta, to refineries in 
the Prairie Provinces and Ontario in 
Canada . . . Minnesota, Wisconsin and 
Michigan in the U. S. Spanning 1,774 
miles, it’s already the world’s longest 
line of this type and construction is now 
under way that will increase main line 
length to over 1,900 miles. 

A. O. Smith is proud to have been 


SAMLATCHE WAN | 


Map shows the complete _ 
system of main and loop- 


ing lines as it will be 
when this year's construc- 
tion is completed, 


On the current proiect, 
A. ©. Smith is supplying 
pipe for the looping lines 
being built neor Glen- 
avon and between Clear- 
brook and Superior. 
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For almost 30 years... 


A. O. Smith line pipe has always 
been manufactured to a high standard 
of quality . precisely-controlled 

at every step of production. That’s 
why A. O. Smith pipe, made and 
installed in 1928, is still in operation 
That’s why so much A. O. Smith 
pipe is in nearly every important 
high-pressure line 
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owing 


Interprovincial Pipe Line Company has 1,774 miles of main line now 
in service . . . will extend this system another 156 miles during ‘57 


a part of this great system since the 
original main line of 1129 miles was 
constructed in 1950. Over 70% of this 
original line to Superior, Wisconsin was 
supplied by A. O. Smith. Since that 
time from both Milwaukee and Hous- 
ton mills, A. O. Smith has supplied most 
of the pipe for the looping work done 
on this original section in 1953, 1954, 
1956 and 1957. 


Throu sh research a Oetter 


AO.Smith 


CORPORA 
TUBULAR PRODUCTS DIVISION 


4 
WV 





ae | 


Danger of station fires 
is remote under present 
day engineering and 
construction practices, Senge weve ane Wip matadion Sor fhe 
but Ohio Oil provides 


for the possibility with . . . 


automatic foam system 


P 615.64 


Liquid foam tank for 
system 


Automatic Foam Systems 


Kenyon Zimmerman 


Safety Engineer 


Triggered by a rapid rise in temperature, within min Pipe Line Department 
utes the system entirely covers a possible fire area with The Ohio Oil Company 


a 4-in. blanket of foam. Normal gradual temperature 
rises do not actuate the HAD's 


Cat DE oil and products pipeline 
pumping stations are fast becoming 
automatic operations. Although the sta 
tions are engineered and constructed to 
eliminate the possibil ty of a fire, we 
ilso plan for the remote danger that 
exists in every Operation handling flam 
mable liquids. Consequently, The Ohio 
Oil Company is making every effort to 
protect physical properties with sev 
eral types of automatic fire extinguish 
ing systems 

This article deals with a toam system 
installed at Ohio Oil Elwood Station 
Indiana 

This robot fireman keeps a 24-hour 
vigil at the unmanned pump stations 
and is designed to blanket the possible 
fire area immediately on any sharp rise 
in temperature. And what's more, by 
simply shutting one valve, it cleans up 
itis OWN Mess 

Along its “Big Inch” crude oil pipe 
line, Ohio Oil has installed similar auto 
matic systems in its stations at James 
town, Indiana; Martinsville and Patoka 
Illinois 





SOUTHERN PACIFIC PIPE LINES, INC. 


wa EXCEL-SO 


Company 


BOX 3096 © TULSA, OKLAHOMA 


Representatives in all major cite 


In Canada, Fram Canadeo itd 
Stratford, Ontario 
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for further 
details on 


Series Turbocharging, 


its unusual 
advantages and 

just how it operates, 
send for new 
bulletin No. ST-82. 
or contact 

the nearest 
Cooper-Bessemer 
office 


This unique development with exhaust-driven and engine 


driven turbo-compressors operating in series, provi les denser at 


im abundant volume for a new high in combustion and scavenging 


ethaency 


Only Series Turbocharged V-Angles ofte: 


bination of feature advantages 


A full 40% more horsepower than immediate predecessor engines 
of the same bore, stroke and speed (up to 3,500 bhp at 250 rpm) 
Greatly increased thermal efficiency, with lower guaranteed fuel 
consumption 

Lower investment in heat dissipation equipment 

Higher-than-ever horsepower-to-space ratio 

Unmatched economy in the cost per horsepower of housing, founda 
tion, piping, supervision and maintenance 

No de-rating for altitude! Full rated power up to 7500 feet 
Efficient turbocharging right from the start-up and throughout all 
loads and speeds. 

Highly successful, field-proved performance 


Grove City © New York © Chicago ® 
Washington © San Francisco @ Los Angeles © Houston ¢ Dalla 
Pampa © Greggton © Seattle © Tulsa © St. Louis © Kansas ¢ 
Minneapolis © New Orleans © Shreveport © Caspe 


Cooper Bessemer of Canada. Limited 
Edmonton @¢ Calgary © Halifax 
Cooper-Bessemer International Corporation New York 
Chacao @® Havana @® Mexico City 


GENERAL OFFICES: MOUNT VE 


INGINES, GAS. DIESEL . GAS. DrESTE 
COMPRESSORS, SECIFREOCATING AND CEMTEIF UGE’ 
t~OINE O8 MOTOR DOivEN 





E. P. Hughes 
4-in 


sales engineer 


Rockwood Sprinkler Company 
blanket of tiny, adhesive bubbles formed by foam system 


Chancellor 
Ohio Oil's Elwood 


to ean-up. Clean 


shows Ferre 


flows out of the 


Men who conducted a recent periodic test at Elwood are: George 


Schmitt 


Williams & Co., distributor; Ken Zimmerman 


safety engi 


neer; James O'Regan, chief engineer, Rockwood; C. F. Firmin, chief 


engineer, pipeline department, and Hughes 





The Author 
Kenyon Zimmerman is a veteran with 
in The Ohio Oil 
Pipe 


20 years’ experience 


~~ 


Line 


Company's 
Depart 
ment. He started 
with the 
pany in 1936 on 


com 
the silly end 
of a shovel ona 
pipeline 
tenance 


main 
gang 
working out of 
Elwood, Indiana 
Several years 
later he had advanced to station engi 
neer at the pipeline pump 
Sheridan, Indiana, then 
through assistant chief engineer at 
Wood River, Illinois, from 1947 
served for two years as chief engineer 
of the company's Mississippi 
barge dock at Jaco Landing near Wood 
River 
From 1949 to 1953 he was a pipeline 
land man, and four years ago was ap 
pointed safety engineer, Pipe Line De 
partment, headquartering in Ohio Oil's 
general offices in Findlay, Ohio 


station in 
moved up 


and 


River 











D-48 


engineer 


pump stati 


up 


heaas t¢ 


no stra 


break uf 


Elwood station looked like this after the system performed the 


up cycle 


Funnel-shaped nozzles are for auxiliary C 


Any one of a series of heat activating 
devices (HAD’s) spotted strategically 
the 
temperature 


in the possible fire area 
system. A 
caused by a fire immediately triggers the 
mechanism: The 
starts, the deluge valve opens, and foam 


iCctuates 
rapid rise in 
motor driven pump 
flows from the heads in the pump room 

rests prove that in a matter of min 
utes the system will completely cove; 
the entire areas with a 4-in. blanket of 
foam. Foam will flow until the supply 
is depleted. Then the water supply au 
tomatically cuts in and the specially 
designated heads produce water fog 
until the system is manually shut down 

Clean-up after foam tests is surpris 
ingly simple. The foam liquid supply 
is shut off and water is flowed through 


Upper black pipes on the 


left wa are for foam 


system 


Within a tew 


ishes the walls and 


the svstem minutes the 


hog water w 


| 


> foam blanket. Broken foam and 


iter go down the drains. The 


system ts tested period cally 


A turther safety bonus: Operating 


regular schedule use 


their 


engineers on 


these systems in housekeeping 


program. They turn on the system to 


cleanse the pump rooms and flush all 
drains to get rid of any oil that might 
be accumulated in the drain traps 
Automatic foam systems offer a 
more than adequate supply of foam and 
flow of fog 


They 


1 practically unlimited 


water. And you can add to this 


ire economical to install and require 


1 minimum of maintenance other than 


periodic testing *~** 
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HiGHer reliability 
LOWer maintenance 


o pressu re 








differential pressure 
flow 
. level 


\G NORWOOD) 
es 
TW { 


© temperature 


Y LECTROSYN 


SYSTEM 


OX , 


P|] ElectroSvn is a highly flexibl 





e. extremely 
rugged electro-magnetic system for a wide 
US Vv, 60 CPS 


acum range of applications in the chemical proc- 
“Aaetaanen 2 — | st | essing. atom power, natural gas and 
; yes wat petroleum transmission fields, It is designed 
_ | MAGNE TIC n6- 1+} ~ J . to measure. indicate. record including 
meee. INDICATOR analog to digital conversions 


g giti ‘ . or control 
wotoR at pressure, differential pressure, flow, liquid 


level, temperature 




















Leading pipeline companies 


are usit 
FEEDBACK ELECTROSYN ElectroSyvn systems f 


or remote indication 

and data handling of pressures and fl 

7, hecause of system's reliability, flexibility 

TRANSMISSION fer sv 60 CPS and the fact that it can withstand a stati 
UNES SUPPLY overload of 300 


Basic Null-Balance System for Pressure, Differential Pressure, Level 7 sere nit. For complete information 


write for Technical Bulletin B257 








of rated pressure for a 


Basic system consists of signal transmitter. 


magnet iunplifier. null-balance indicator 


(No electron tube 


In measuring pressure the Model 501 trans- 
mitter utilizes a twisted bourdon tube 


pressure sensing element. This tube converts 

the pressure into shaft rotation of the ElectroSyn, NORWOOD 
a rotary differential transformer. Output from 

the ElectroSyn is an a-c voltage exactly propor- 
tional to the measured pressure. 


Copyright 1957 Detroit Cont 


NORWOOD reece ecioencortmias 


s or slide wires.) 


930 Washington Street, eset pees. 
as the 
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PIPE 
SHIELD 


... The practical answer to 
PERMANENT PROTECTION 
against all ROCK DAMAGE! 


Effective 
“holiday-free” 
pipe protection 


Sealtight Pipe Shield provides an easily workable 
protective shield for pipes in every type of terrain or 
installation. It is the one completely effective and 
economical answer to ‘‘holiday-free’’ pipe shielding 
eliminates the expense of dirt padding. Pen- 
etration tests show that even large rocks fail to 
rupture this material. Ideal for protecting pipe sec 
tions pulled across swamps. . . replaces ineffective, 
costly wooden slats or snow fence materials in 
shielding coated pipes at river crossings and under 
river clamps. Sealtight Pipe Shield is impervious to 
stress and strain of soil movements—unaffected by 
soil chemicals and moisture. Records of on the job 
tests prove Sealtight Pipe Shield far more effective 
and less costly than ditch padding installations 


EASILY APPLIED 
Sealtight Pipe Shield is quickly 
ond easily installed by untrained 
crews. The necessary straps, tools 
ond seals are available and can 
be shipped os a complete pack- 
oge when desired 


WRITE TODAY FOR FREE 
TECHNICAL CATALOG 


W.R. MEADOWS, inc. 


KIMBALL ST. * ELGIN, ILLINOIS 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCT, SEE READER SERVICE < 


Tom P. Walker Clyde McGraw 


Walker Chairman, 
McGraw President Transco 


Directors of Transcontinental Gas Pipe Line ¢ orporatior 
have named Tom P. Walker to the newly created position of 
chairman of the board and elected E. Clyde McGraw 
ceed him as president and chief executive officer 
company 

Walker has been president of Transcontinental for the 
four years. Previously he had been a vice president of Irving 
Trust Company of New York in charge of its Utility Depart 
ment and betore that he served as an executive of several p I 
hie utilities, including the presidency of Gulf States Utilit 
Company 

McGraw has been executive vice president ot l[ranscont 
nental since 1955. He has been associated with the comp 
since its inception, serving initially as operating vice president 
Formerly with Stone & W ebster Service ( orporat on. he wa 
active in planning and engineering the |840-mile 
pipeline trom Texas to New York 





Industrial Corrosion Prevention 


PRODUCTS and SERVICES 


Cave » / 
eT ADDING 


puree F 


1 GLASS PIPE wear 


© M&M BLDG. 
HOUSTON 
CA 2-2203 


@ 1038 4th St.. Gretna, La. FOrest 1-186] 
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Now for the first time, a Fast’s Coupling for 
light and medium drives—at a new low cost! 


It's the new Fast’s Coupling MODEL B—a All steel, dust and moisture proof with 


lighter, smaller coupling with all the famous metal-to-metal seal, Fast's MODEL B is avail- 
Fast's features never before available at such able for shaft sizes up to 2° ,”. Like all Fast’s 
a low cost! Couplings, it's sold with service... Koppers 
The new MODEL B fills the needs of free engineering service that guarantees the 
manufacturers of fans, blowers, pumps and right coupling for the job 
other light-to-medium drive units where The new Fast's MODEL B Coupling may 
coupling cost is as important as performance. offer a profitable solution to your light or 
Koppers engineers designed it to eliminate medium drive coupling problems Find out 
the cost barrier and offer Fast’s rugged de- how by writing for full details to: KOPPERS 
sign and trouble-free performance for hun- COMPANY, INC., Fast's Coupling Dept., 
dreds of new applications. 3203 Scott St... Balaimore 3, Md. 


&, 


em KOPPERS COMPANY, INC., Fost’s Coupling Dept., 3205 Scott St., Balto 


Gentlemen: Please send me more detailed information on the 1 


b ww Fast’s Coupling MODEL B 
XX yd 


Name 


METAL PRODUCTS DIVISION + KOPPERS COM. ( ompany 
PANY, INC. «+ BALTIMORE, MD. This Koppers 
fe calscereane F Address. ... 


ppers 
s Aeromaster fF s and Ti 


bateeend Products Sold with Service 
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Cooling-System Costs Cut 


Impaired efficiency and eventual costly 
repairs and replacements can be avoided by 


use of proper water-conditioning chemicals 


U NLESS treated, cooling-water sys- 
tems will eventually become afflicted 
with scale, rust, or corrosion. These 
actions will seriously impair efficiency 
to the point where it will become neces 
sary to shut down the equipment to 
make difficult, expensive repairs or in 
stall costly replacement parts. Proper 
water-conditioning chemicals, however 
will eliminate these costly operations 

The amount of scale deposited and 
the severity of corrosion depend on the 
characteristics of the water and the op 
erating conditions. Scale accumulation 
interferes with heat-transfer surfaces 
causes high speed pressures, and clogs 
condensers, spray nozzles, pipes, and 


valves 





William H. Carls, Jr., 


Corrosion, the other enemy of ef- 
ficient operation, deteriorates and 
wastes metal. It rusts away the metal, 
which eventually becomes pitted 
through; the result is a useless part 
Corrosion can also cause congestion In 
the same manner as scale 

In cooling towers, evaporation and 
windage cause water loss. The subse 
quent concentration of solids causes 
scale, the amount depending on the 
Original condition of the water. Mean 
while, dissolved oxygen and carbon 
dioxide and low pH cause corrosion 

Scale becomes a major problem in a 
system when the amount of solids in 
the water supply exceeds the solubility 
limit; the result is a condition of super 


. 


Evaporation and windage cause water loss in cooling 
towers. The subsequent concentration of solids causes 


scale, the amount depending on the original condition 


of the water. Meanwhile, dissolved oxygen and carbon 


dioxide and low pH cause corrosion 


(Photo courtesy of J. F. Pritchard & Co 


By Corrosion and 
Scale Prevention 


The Perolin Company “c, New York, New York 


saturation. Lime scale, which is most 
prevalent, comes from the breakdown 
of the bicarbonate in hard water. The 
breakdown produces calcium carbon 
ate, a relatively insoluble substance 

The possibilities of both scale for- 
mation and corrosion should guide the 
choice of any treatment. Attention to 
only one of these problems can cause 
4 severe condition in the other. For 
example, high alkalinity imparted by 
material such as soda ash, which might 
be applied to overcome acid corrosion 
could precipitate heavy sludge and 
scale deposits 

Variables. The choice of treatment 
should depend on the many variables 
encountered, such as (1) the water ca 
pacity of the system; (2) chemical cha 
acteristics of the makeup water; (3) 
type of metals; (4) existing scale, corro 
sion or algae in the system; (5) possible 
domestic use of water that has passed 
through the system, and (6) the tem 
perature of incoming and outgoing 
wate! 

The existence of algae and slime pre 
sents an individual problem requiring 
special treatment 

The chemist or engineer who makes 
treatment recommendations should 
have information about the manufac 
turer, model number of the equipment, 
and tons of refrigeration capacity o1 
rate of pump circulation. Added to the 
preceding data, samples of makeup and 
circulating water, a resume of the dif 
ficulties and or samples of deposits will 
provide the basis for effective, intelli 
gent recommendations 


Scale Prevention 

Water Softeners. Water softening is 
often used to control severe scale for 
mation. Most scale deposits in cooling 
water systems are of the carbonate 
type. The permanent or sulfate type of 
hardness does not affect the problem 
unless there is an abnormally high 
concentration of mineral matter. The 
temperature rise in cooling-water sys 
tems does not appreciably reduce the 
solubility of the permanent hardness 
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DO A BETTER COMMUNICATIONS 
JOB WITH MOTOROLA MICROWAVE 


Motorola multi-channel microwave facilities can transmit: 
VOICE + CONTROL + COMMUNICATIONS + VIDEO 


ECONOMICAL The most economical type of multi-chans 


communication 





"aN. 
a 
Cae sC sacar ay, 
—- —_ 


PPV AYE FF FO 


a 


i 
EASY TO EXPAND Channels can be inexpensively added =o f me 
a“ 


WEATHERPROOF Maximum protection from failure due to 


Is 


private line and porty 
VERSATILE Spans rivers, swamps, mountains, and busy city aly NT Ee 
streets with ease and is virtually unlimited in length telephone circuits 


snow, ice, rain, lightning, and high winc 


PRIVATE Owner has complete control of communications facilities 


at all times; narrow beam assures private Communication 


Modern industry is increasing the emphasis on automation, data 

transmission, and centralized control in order to provide better protection x CONTROL 

of personnel and property, better service, and more efhcient operation ¢ supercars coe 
Motorola microwave can provide the complete communications system 7 control, remote 


needed for this type of operation sateen 


More miles of MICROWAVE—IN and OPERATING 


Working dependably over the years, Motorola microwave systems 


ranging from 7 to over 1000 miles in length are operating in all 
types of applications and in all kinds of weather. This greater 


acceptance and experience means engineering and production COMMUNICATION 


“know how’’—equipment which performs better, lasts longer, teletypewriter, 
T telemetering, 

and costs less to maintain. These extra dividends repeatedly e 9 
telegraph, facsimile 


appear in operational records of Motorola users. 


PARTIAL LIST OF PETROLEUM-GAS INSTALLATIONS 


interstate Petroleum Communications, Inc. Pan Americon Pipe Line Co. 
Kentucky and West Virginia Gas Co. Panhandle Eastern Pipe Line Co. 
Mid Valley Pipeline Co. Sincloir Pipe Line Co. 

Natural Gas Pipeline Co. of America Texas Gas Transmission Co. QD ~ 

Natural Gas Storage Co. of Illinois Texas Illinois Natural Gas Pipeline Co. sie) ie) 
Clinchfield Coal Corporation* Richfield Oil Co. nenetinems tet akien 
New York Notural Gas Pipeline Wilcox Trend Gathering System TV, reder dete 
Ohio Oil Co. 


i MOTOROLA 


COMMUNICATIONS & ELECTRONICS, INC. 


The Complete Supplier of Radio Communications Systems 
Motorola Communications & Electronics, 1400 N. Cicero Ave., Chicago 51, Illinois 


A Subsidiary of Motorola Inc 


FOR FURTHER INFORMATION ON 
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constituents as would the high tem- need for pre-softening. Also, softened concentrati 
perature used for boiler water. water will normally be more corrosive occurs. Normally, a bleedoff 
When softened water is desired for than the original water, and a resulting to the rate of evaporation ts sufficien 
makeup purposes, the carbonates can severe corrosion problem will merely in cooling towers 
be removed successfully by a cold lime have replaced the original scale prob Controlled Carbonate Scale. [he 
treatment, which precipitates the cal lem deposition of a controlled carbonate 
cium carbonate, followed by a treat Constant Bleedoff and Makeup. In scale in the cooling system will prevent 
ment with sulfuric acid to convert the inv system where evaporation and excessive scale formation. This method 
carbonates to sulfates. Sometimes the other water losses might cause a c¢ employs Langelier’s equations, which 
acid treatment can be used without centration of mineral matter, it is predict the corrosive or scaling tend 
lime pretreatment, or the water can be vitally important to bleed off the old encies of water based on its pH, cal 
zeolite-softened. and make up new water constantly cium content, total alkalinity, dissolved 
Although softening is normally suc- This measure, whether or not other solids, and temperature. With this 
cessful, the initial expenditure and up- scale-prevention measures are used, method, the pH of the water is adjusted 
keep can run high. Many times, how will help prevent the deposition of with acid or alkaline components to 
ever, proper treatment chemicals can scale. The presence of a suitable treat- satisfy Langelier’s equations. Careful 
solve the problem and eliminate the ment, however, allows high mineral analytical control is necessary to main 
tain the desired chemical balance, but 
when properly adapted to conditions 
controlled carbonate scaling prevents 
both excessive scaling and corrosior 
Surface Active Chemicals. The mat 
rials most widely used to prevent sc 
n cooling systems are chemicals w 
surtace activity. These materi 
include tannins, lignins 
other organic chemi 
NO VOODOO = | ain prea 
. ti liz a condition of Supe©rsa 
the content of ¢ 


polyphosphates 


bonate sc 


Corrosion Prevention 
Controlled Carbonate Scale. As 


scale prevention, the use of a contre 


carbonate scale will prevent co 
Ideally, the scale is a thin cr 
deposit, of eggshell thickness 
permits only a minimum increas¢ 
the heat transfer rate 
Polyphosphates. Polyphosphates 
provide corrosion protection by estab 
lishing and maintaining a ferro-phos 
phate coating or film on the metal sur 
faces. Usually a higher concentration is 
. , required for corrosion than for scak 
From original job estimate to final 
5 protection 
construction-—the only “magic” in 
This film is microscopically thin and 


volved in Sheehan's pipe line con 


: does not interfere with heat transfer 
struction work is in reliability ot 
It functions by shielding the metal from 
performance , k Polvol , 
. airect oxygen atta wypnospnale 
Ir is the competency of Sheehan serv . ‘ pric . Ss 
xrovide corrosion protection in the p 
ice in the office and in the field ai aay _ 0 TI he 
range from 5.0 to 10.0 wv material 
that provides profits for you in = : . — 
gives a good measure of protection to 
any area of pipe line construction 
\ , iluminum, zinc, brass, bronze, copper 
regardless of size of the job or the ; , et 
and steel surfaces. Because the film is 
conditions encountered a ee 
not permanent, it requires replacement 


through the constant application of 
Let Sheehan’s experi- treatment 
ence work for you on Only this special category of poly 
your next pipe line phosphates has the ability to functior 


project. Other phosphates, such as disodiun 

HEEHAN phosphate used for boiler-water condi 
S tioning, cannot do the job. Polyphos 
phates are produced by a_ heating 


NATIONAL BANK OF TULSA BUILDING monosodium phosphate or disodium 
TULSA OKLAHOMA phosphate or mixtures of the two at 


this way as a surface active agent 
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the INSLEY “pipeliner’” 
...a machine built for pipeline work 


The Insley “Pipeliner" is the hard-working answer to the contractor's need for a machine espe- 
cially designed for pipeline work . . . a machine with “built-in” durability and stamina that w 
withstand the severe operating conditions of cross-country pipelining. 


@ Wide, deep carbody with removable bottom cover plates 
@ Crawler rollers and tumblers sealed against dirt 


@ Two-speed travel (optional) through two-speed transmission .8 
M.P.H. and 1.6 M.P.H. 


@ Increased stability and flotation with 12’-6" crawlers and 24° or 30 
shoes 


@ Long wearing, heat-treated, alloy steel crawler shoes and pins 


The “Pipeliner” is fully convertible for hoe, shovel, dragline, clamshell and 
crane work, and is available with gasoline or diese! power. See your Insley dis- 
, 
que RE’S a ™ tributor for full details or write direct to Insley. 


Let Your Insley Distributor Show You an Insley at Work 


INSLEY MANUFACTURING CORPORATION 
INDIANAPOLIS, INDIANA 





elevated temperatures; when the water 
has been removed, two or more phos- 
phorous atoms are joined together by 
means of oxygen. 

There is a separate category ol 
polyphosphates particularly well-suited 
for treating cooling-tower water sys- 
tems. These materials have been modi- 
fied to have slow dissolving character- 
istics. The treatment has a relatively 
constant rate of solution independent 
of the amount of water passing over 
it. Monthly water consumption figures 
determine the quantity of initial dosage, 
which can also be estimated from the 
rating of the system in tons of refrigera- 
tion or from pump circulation figures 


Each month thereafter it is merely nec- 
essary to replenish the treatment, pro- 
vided laboratory water analyses show 
the maintenance of a sufficient phos- 
phate content at the original dosage 
This type of treatment is ideally 
suited for installations where 
daily water analyses would be a prob- 
lem. Maintenance time is low and con- 
trol of dosage is automatic. Nor is there 


those 


need for expensive equipment to pro 
vide for the constant rate of chemical 
feed. 

Sodium Silicate. Sodium 
forms a protective ferro-silicate film to 
prevent corrosion. Once the film is 
formed, the required dosage can be 


silicate 


They Go Together... 


WMSEAL SPLICED “Z”’ BUSHINGS 
for PIPELINES IN OPERATION 





Two stainless steel clamps per 


HERE'S AN 


S. $. band, tighten bushing securely 


on coated or bare pipe 


EASY WAY TO 
INSTALL CASINGS 
ON LINES IN SERVICE 


EVERY OTHER WmSON INSULATOR IS INSTALLED 
UP-SIDE-DOWN TO CENTER CASING ON PIPELINE 


Interrupted torch-cut 
forms ‘hinge’ —mokes 
lineup easy for welding 
eround pipe 





|W ‘rite for bulletin 





LD Williomen. lac. 


'. = 


BOX 4038 


REPRESENTATIVES: HOUSTON 
NJ JOUIET, HLL 

BARTLESVILLE, OKLA 
VANCOUVER 
DURBAN, NATAL. SOUTH AFRICA 


‘ Improved spliced “2” Bushings 


are complete with easy to 
apply cold patch kit. 


TULSA 9, OKLAHOMA 


AMARILLO - PITTSBURGH - PLAINFIELD 
JACKSON, MICH LOS ANGELES - SAN FRANCISCO 
SEATTLE - EDMONTON - TORONTO - CALGARY 
BUENOS AIRES CABIMAS. ZULIA. VENEZUELA 
PARIS FRANCE - SIDNEY. AUSTRALIA 
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tapered down to four parts per million 
from the original eight parts per mil- 
lion. As chloride concentration in 
creases, however, or as cooling waters 
become more concentrated, heavier 
dosages are required 

Sodium silicate is especially well 
suited for the treatment of relatively 
soft water or water containing moder- 
ate amounts of calcium and magnesium 
salts. High water hardness interferes 
with the formation of the film; here, it 
is good practice to combine polyphos- 
phates with sodium silicate 

Alkalinity can be controlled by the 
type of sodium silicate used. Theretore, 
the alkalinity under certain circum- 
stances could increase the pH and neu- 
tralize carbon dioxide. As with most 
corrosion inhibitors of this type, there 
must be sufficient dosage, otherwise the 
corrosive concentrates its attack at an 
unprotected portion of the metal 

Chromates. Chromates provide film 
protection by forming a closely adher- 
ing, microscopically-thin film on the 
metal surface. The treatment renders 
the metal passive to attack by depres 
sing its solution potential. Both chro- 
mates and bichromates are most effec- 
tive in the pH range from 7.0 to 9.5 
Sodium bichromate requires the addi 
tion of caustic soda to attain this pH 
range. The caustic soda is not normally 
necessary with sodium chromate. If 
sufficient treatment concentration is 
not maintained, there is the possibility 
ot localized action. 

When chromates are used, dosages 
are normally regulated by matching 
the color of the circulating water with 

color standard usually supplied by 
the water-treatment manufacturer. It is 
merely necessary to maintain the same 
or deeper shade of yellow in the cir 
culating water as in the standard and 
a pH of approximately 8.5 to provide 
efiective protection. In cooling towers, 
a minimum chromate concentration of 
about 200 to 400 ppm normally is rec 
ommended 

Deoxygenation. Another satisfactory 
way to eliminate corrosion is to remove 
oxygen, the primary corrosive agent, 
from the system. Vacuum de-aeration 
can do the job in cooling waters but 
the method is expensive. The use of 
sodium sulfite as an oxygen scavenger 
applicable in cool- 
ing-water systems because its reaction 
with oxygen is slow in the relatively 
cold water. However, a catalyzed so 
dium sulfite is reported to overcome 
this drawback 

Combined Inhibitors. In actual prac 
tice corrosion inhibitors are combined 
for best results. 
tic action takes place that allows a 
lower resultant concentration to do the 
same job as a higher concentration of 
one of the individual materials. * * 


is not particularly 


Sometimes a synergis- 
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WM. WW. NELGENT 


Before we eut the cake... 


Wm. W. Nugent & Co., Inc., on the occasion of 
its sixtieth anniversary, wishes to express its sincere 
appreciation for the confidence and loyalty toward 


Nugent products, demonstrated by an ever increasing 
acceptance throughout industry. 
(CORLISS D. NCCGENT 


/ 
For three generations, Nugent products have embodied 
only highest quality design, materials and workmanship. 
The future shall find no compromise with that policy. 


(ae) Wm. W. & Co., Inc. 


3424 Cleveland Street Skokie, Illinois 
WARREN NUGENT 


Secretar 





OlL FILTERS, OILING AND FILTER. ete ee ee ee 
ING SYSTEMS, TELESCOPIC OILERS, s Gs ec Philadelphia my se Pony Neem 
ONLING DEVICES, SIGHT FEED San Francisco « Seattle + St. Lovis + Tulsa « Represen 
VALVES, FLOW INDICATORS é 
tatives in Canada: Montreal « Toronto « Vancouver 


FOR FURTHER INFORMATION ON 
SED PRODUCTS, SEE READER SERVICE ¢ 
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Now, there are 18,500 miles of system and 683 stations 


P 615.365.1 


being operated by U. S. pipeline companies 


Microwave 


Grows in 1957 


Dean Hale, 


Technical Editor 


You dont have to travel tar these 
days to find a microwave tower work 
ing for some pipeline company. In the 
past 12 months over 1700 microwave 
system miles and 8U stations were 
added, with another 2000 miles and 
119 stations under construction at the 
present time, according to THE Pip! 

LINE ENGINEER'S annual microwave 
survey. 

It’s an impressive list over 18,500 
miles of system and 683 stations, all 
operated by U.S. pipeline companies 

Even more impressive is the fact that 
increased use of channeling is being 
used on these circuits anywhere 
from one to 85 channels per system 
And the trend seems to be to greater 
number of channels, even on short 
systems 

In addition to the systems listed 
either in operation or under construc 
tion — the survey revealed that there 
are some 2000 miles of microwave ci! 
cuits and over 80 stations in the plan 


ning Stages. 


Under Construction 

Union Oil Company, which placed 
in operation last year the first segment 
of its extensive system operating in the 
2450-2700 me band, is adding 17 sta- 
tions and 597 circuit miles. Construc 
tion is underway on links between Los 
Angeles and Oleum, California. When 
completed, the system will “blanket” a 
large part of the company’s facilities in 
California. 

In the Rocky Mountain and great 
plains area, Colorado Interstate Gas 
Company is extending its system, with 
new links totaling 299 miles of circuits 
and 12 stations that will connect La- 


D-58 


kin, Kansas, and Santord, Lexas, to its 

Colorado Springs headquarters 
Service Pipe Line has under con 

t 


Struction 


between Freeman and LaPlata, Mis 


1OU-miule Stuuuon system 
souri, its second microwave system, 
Service also gained a 143-mile, 9-sta 
tion system in West Texas when the 
company assumed operauion of Ameri 
can Oil Pipe Line Company this year 

lexas Gas Transmission’s long dis 


tunce sysiem 


7/00 miles and 33 sta 
tions between Owensboro, Kentucky, 
ind Lake Charles 


the final stages of installation and will 


Louisiana is in 
be in operation this summer! 

Shell Pipe Line Company has two 
systems under construction, a 120 
mile, 6-station link between Cushing 
and Chelsea, Oklahoma, and a 93-mile 

Station system between Roswell and 
Hobbs, New Mexico 

Atlantic Pipe Line Company is build 
ing a 162-mile, 6-station system to link 
Dallas with Temple and Esart, Texas, 
points 

Ohio Oil Company is adding to its 
new system a 1|150-mile, 7-station link 
trom Martinsville to East St 
Illinois 

Kansas-Nebraska Natural Gas Com 


pany has underway its first system, a 


I OUIS 


42-mile, 3-station link between Phillips 
burg and Palco, Kansas 
Georgia Gas Company is building 


2-station system between 


a 16-mile, 
Gainesville, Georgia, and a_ nearby 
compressor stauon 

And, in South Louisiana, Magnolia 
Petroleum Company is undertaking 
a “first” 1 76-mile, 5-station offshore 
microwave system linking its Morgan 
City offices to platform in Block 126 


Recent Additions 


| 


In the past 12 months 
systems were completed 
operalion Biggest amonys 


*9-station systen 


Oklahoma, 


60-muile 
Ponca City, 
le Kas, to De Owned and ope 
by Sinclair Pipe Line ( 
Continental Pipe Line Comp 
Ohio Oil Company | 


> 


its 322-mule, | 7-stat 


on 
Findlay, Ohio, and Brid 

Richfield Oil Corporatio [ ted 
its SyStem, adding 
ind 12 stations 

Charleston Group Com, 

QGaas System 

their first system 
system, which includes one of the long 


est “hops” ever made. This hop extends 


70 miles, between a station atop Fork 
Mountain (elevation: 3852 ft) and 
Dranesville, Virginia 
361 ft) 

Other systems completed and in op 
eration include Service Pipe Line, 90 
mile, 4-station system between Bretch 


and El Reno, Oklahoma 
Coal Corporation, 18-mile 


Clinchfield 
2-station 
system in Virginia; Sinclair Pipe Line 
90-mile, 5-station system extension in 
western Pennsylvania-eastern Ohio 
Shell Oil Company, 18-mile, 2-station 
system between Brea and Long Beach 
California, and Wilcox Trend Gathe 
ing System, a 20-mile extension on 
system in Texas 
in up-to date tabulation 
pipe line PucTrTOWAVE SVSTECHIS LS 


in the following table 
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PIPELINE MICROWAVE SYSTEMS 
May, 1957 


Here's where the more than 18,500 miles and 683 stations are located, according to the latest Pipeline Engineer Survey 
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This control pane! at the Stanton satellite station 
permits fully automatic control—remote or 
local—including automatic alarm, startup, and 
shutdown 


At Gulf Interstate Gas Company's master 
control station, Nashville, Tenn., a section 
superintendent presses a button—shortly 
the satellite station at Stanton, 210 miles 
away, goes onstream, under full automa- 


tic control. 


First satellite compressor station 


-completely automatic— 
with HONEYWELL instrumentation 


| completely unattended, Gulf Interstate 
Gas Company’s satellite compressor station at Stan- 
ton, Ky., marks an important milestone in gas 
transmission. 


The station has operated without a hitch since its 
completion early last year. Test results showed 
savings of 10 to 15% in operating costs . . . better 
control over line and delivery, especially during peak 
demand periods dependability and safety, 
affirmed by FPC approval. This remarkable per- 
formance has encouraged Gulf Interstate to add four 
more satellite stations to its 1,160-mile s:stem. 


Much of the success of the satellite station is due to 
the fine degree of automatic control made possible 
by Honeywell instrumentation at the satellite and at 
the master control station at Nashville—210 miles 


womtrwiul 


FOR FURTHER INFORMATION ON 


distant. The satellite control system, designed for 
both local and remote automatic operation, includes 
Honeywell suction and discharge pressure controllers, 
and a completely automatic gas engine cooling tower 


control system. 


Gulf Interstate’s faith in Honeywell instrumentation 
has been borne out by the absolute reliability and 
accuracy sO necessary in an unattended station 


Your nearby Honeywell sales engineer can show you 
how to apply instrumentation to advantage in your 
own operations. Call him today ... he’s as near as 
your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Indus 
trial Division, Wayne and Windrim Avenues, Phila 
delphia 44, Pa.—in Canada, Toronto 17, Ontario 


Honeywell 


Fit We Couitiols. 
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P 615.365 
Hydrogen sulfide in the atmosphere created a 
problem in its Permian Basin operations 
...here is what El Paso Natural did about.. 


Maintaining 
Microwave Equipment 
Under Corrosive Conditions 


C. G. Fuller, Jr. vent and slow down the deter 
mmunicotions Enainees iplete loss of cCommunicat 


nvestme nvolved would 


os Compony 7 ‘ ‘ 
‘ usl\ he comn 


Commi NICATIONS departments 


of petroleum and natural gas companies 


Eliminate Trouble at Source 


Normal procedure 


possible 


t rve Nor ill 
re required to install and maintain served orm 


1} by rial 
« isc u c 


microwave systems in locations and at 


greatly from the 


is short as possif 


> 1 ‘ 
OF eireu 


This, the 


mospheres that differ 
phone d 


usual Communications systems 


Basic req 


ement of such a system 


is to provide communication service fy 
ing together tl ntral administrative 


offices lying plants and sta 
tions so that operations and maiunten- 
ance can \ more efficiently at a 

inimum ot t and time. This re 
quirement j tutes, al limes, a com 


promise leal conditions that com 


idio equipment 
rrosion 
Repeate Stations c 
ay trom the actual OF 
n large fields of petroleum deposits 
are never tar from the “oil 
reason of the very nature of the pipe 


d producing companies 


munications engineers would hke to operating routes 


the communications 


have made available to them 
mM CAXISTS UNIVETS 


upment centers and re 
Ordinarily, it 


Ideally 
on microwave systems 

should i\ Hust ec corrosion-tree, 
temperatu voltage controlled 
considerations in 


ble 


conditions ost 
volved obviate some of these desira 
conditions. So, communications depart 
ments must install and maintain equip 
ment under conditions that are not con 
trolled and turthet steps taken to keep 


the system “talking 


\\\ wh 
Tu 


<7 


Corrosion From H2S \AANII 


Certain areas in which natural gas AI 


and petroleum are tound contain cor 
rosive gases in varying amounts. These 
unwanted gases are extracted from the 
natural products and, in the process, 
small quantities are released into the 
atmosphere. Thus, the equipment prob- 
lem varies between locations in which 
the most corrosive gas, hydrogen sul 
fide, is very obvious to the nose, and 
locations where it is not noticeable 
Corrosion occurs to microwave 
equipment in all these areas in varying 
degree, and time is an important 
factor. In a highly concentrated area 
(which would mean only a few parts 
ot H.S per billion parts of air) corro 
Two RF cavity assemblies — s new one and one that has become corroded due tc 


to hydrogen sulfide gas. Solution Damaged equipment is thoroughly 


unattended, and steps not taken to pre with rhodium 


sion is accelerated. If equipment is left 
eanedc,. then 
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STOPPLE APPLICATION 
HOT TAPPING 

PIGGING 

BUSHINGS & INSULATORS 


Agent for T. D. W 


MARKER VENTS 
AERIAL MARKERS 
WELL MARKERS 
SAFETY SIGNS 


ASPHALT OUTERWRAP 
ASPHALT COATING 
ROCK SHIELD 


H & H GAS ODORIZERS 
Built to your 
specifications 


y Tod Pazdral 





GUILLOTINE SAWS 
NATIONAL SAWS 


Agent for f M4 


MERCURY HYDRAULIC 
PIPE PUSHERS 


“Tell Em 
Well Be Ther! 


You can depend on Topaz sales engineers to be on the 
job--on time--working in cooperation with your engineering 
department. Topaz service includes furnishing all equip- 
ment on a lease, contract or purchase basis. Call Topaz day 
or night... we'll be there! 


TOD PAZDRAL 





PIPELINE SPECIALTIES 


2525 South Boulevard @ Houston 6, Texas 
Day Phone JA 2-1403 @ Night Phone MA 3-5680 
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merely to reduce but not eliminate the 
cause. Of course, one could air-condi 
tion and elaborately filter each equip 
ment house, but the cost involved would 
be many times the cost of the radio 
equipment. Coanial lines and antennae 
also are greatly affected and atmosphere 
control in this instance obviously would 
be impossible 

The greatest problem is created in 
the manufacture of the equipment. For 
vears manutacturers have used silve 
and silver plated components through 
out radio equipment. This ts to provide 
a “corrosion-free conductor with a low 
resist ince.’ 

Silver does not fulfill the first condl- 
tion except in desert atmospheres where 
there is nothing to corrode it. Through 
out the entire United States and in 
many parts of the rest of the world peo 
ple continually have to “polish” theu 
silverware. This is corrosion to a 
smaller degree. Microwave equipment 
uses silver plated RF cavities, tubes, 
tube sockets, relay contacts, antenna 
fittings, telephone contacts, etic In 
short, all radio equipment ts subject to 
corrosion 

Silver, although the most susceptible 
is not the only material used that cor 
rodes. Copper is another common ma 


terial used, due to its high conductivity 


; 


in telephone lines and in wiring o 


equipment. Normally, insulated w 

that is tinned exhibits good non-corro 
ive characteristics. Lowly 50 50 o1 
60/40 solder ts onc he best protec 
tors Occasionally a cold-soldered 
joint” will result from improper solder 
1 procedure, which allows the corro 


sion to enter the joint and cause a tail 


ure. By and large, however, it ts the 


silver that causes most of the failures 


What El Paso Natural Does 

After having determined the most 
susceptible material and the chief 
source of trouble, the following has 
been our procedure. Eliminate, when 
possible, the silver plated components 
and when it is not possible to do so 
provide protection 

Elimination means replacement of 
costly components (RF cavities) with 
new ones that have been plated with a 
metal of the platinum family, rhodium 
his metal has excellent properties Its 
conductivity and other characteristics 
compare favorably with silver, and its 
corrosion time is much greater than 
that of silver. Eventually, it also will 
tarnish.” The time involved ts years 
however, not months or weeks. Thus 
the major item in failures is greatly 
reduced 

One pitfall to be avoided is plating 
rhodium over silver. This combination 
will corrode almost as fast as silver 


alone. 
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What happens 
to pipe wrap 
underground? 


. - 


-. £2 


rv ~ 


Here’s what a 
federal agency 
found out’... 


Many wrap and enamel com- 
binations were imbedded in a 
test tank filled with bentonite 
clay slurry Extreme _ soil 
stresses were imposed on these 
samples by alternate wetting 
and drying cycles. Resistance 
to backfill puncture was also 
checked after each cycle. Holi- 
day-detection tests showed 
that the glass fiber and coal-tar 
combination stood up through 
the full 25 cycles of the test. 


7 


es 
< 
v4 

yw 

of -_ 


*As reported 


Vol. 48, Fe mA 


merican Water Works Assc 


esv U.S. Bureau Of Recian 


These impartial tests show why BLUE FLAG 
gives you complete pipeline protection 





It was conclusively demonstrated that glass 
fiber mat like Blue Flag, with coal-tar 
enamel, prov ides effective protection against 
hoth soil-stress and backfill-puncture action. 
See picture caption above for actual test 
conditions. ) 


This is the kind of protection you need for 
maximum service life. Yet it’s yours for 
only % of 1% of initial pipeline cost when 
you use L-O-F Glass Fibers’ Blue Flag. 


No wonder glass fiber reinforcement like 
Blue Flag Pipe Wrap preferred. It 


is 


L-O-F GLASS FIBERS COMPANY 
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strengthens enamel . . . assures coating es 
sentially free of holidays. And, Blue Flag 
helps speed application—its high tensile 
strength virtually eliminates breakage in 
the wrapping operation. 


Yard-wrapped, or applied over-the-ditch, 
Blue Flag can be the answer to your pipe 
line protection problems. It’s available 
from conveniently located distributor 
warehouses. For the address of the 
nearest yeu, or for technical information, 
write: L:O-F Glass Fibers Company, Dept. 
72-37, 1810 Madison Avenue, Toledo 1, Ohio. 


one 


TOLEDO 1, OHIO 


L@F 


iil 
GLASS) FIBERS 





RAORE 
TRAFFIC 
THROUGH 


the 


ST. LOUIS 
GATEWAY {Ft 


graph of Standard 


Pipeprotection plant, 


showing increased 
facilities 


os 
. + 
~ 
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** 
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Vy 


** 


- 
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Each successive year more pipe passes through the St. 
Louis Gateway, where at Standard Pipeprotection it is 
coated and wrapped according to procedures that estab- 
lish the highest standards of quality for pipe protection 


This increased traffic has necessitated the erection of 
extra pipe storage areas with greater capacity, additional 
railway sidings, new coating and wrapping machines, 
much larger parking areas, more roads for truck deliv- 
eries and enlarged office space. 


The benefits you receive from SPI coated and wrapped 
pipe have resulted in more business for us. 


fandard pipeprotection inc. 
3000 SOUTH BRENTWOOD BLVD. ST. LOUIS 17, MISSOURI 
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Protection is the next step. It is im 
practicable to plate tube socket con- 
tacts, relay contacts, etc. Having de 
cided this, it was necessary for us to 
find some method of covering these 
contacts with a substance that would 
still conduct and yet provide a corro 
sion-inhibitant 

Television provided the answer, Tele 
Vision set maintenance men have long 
had the problem of maintaining good 
contacts in switches used in tuners in 
the RI stages of these receivers. Sev 
eral manufacturers have developed in 
hibitors such as Walsco’s “Tunerlub 
This greaselike substance provided us 
with the necessary conduction and pro 
tection and ts used on RF _ tubes 
(2C39's) and other tubes to slow down 
the process. It must be removed period 
ically to eliminate dust, which is a noise 
eausel 

Maintenance procedures under these 
conditions come in for close scrutiny 
Normally, technicians doing the main 


tenance work are required to visit a sta 





The Author 

Charles G. Fuller Jr. is division com 
munications engineer for El Paso Nat 
vral Gas Company at Jal, New Mexico 
He joined the company as a radio tech 
nician in 1953 

Prior to joining El Paso Natura 
ler operated his own TV business at 
Roswell, New Mexico, for one year, and 
prior to that served in the army for two 
years at Fort Bliss (near El Paso) on the 
guided missile program 

Before his army duty, Fuller worked 
as Ga communications technician for 
three yeors for Mobile Radio, Inc., at 
Minneapolis, Minnesota. Prior to that, he 
served as G communications technician 
for two years with Sanders Aviation 
Company in Washington, D. C 

He attended Benjamin Franklin Un 
versity at Washington, D. C for one 
year, majoring in accounting 





tion only periodically, possibly once o1 
twice a month. Under corrosive cond! 
tions it is necessary to make mainte 
nance trips several times a week and tn 
some cases daily These inspections 
mean constantly checking and “wrig 
gling” the tubes in their sockets to rub 
any corrosion off and insure good con 
tact. Of course, this results in wearing 
out the tube socket contacts. Then the 
contact itself needs replacing 

The nature of the trouble foufid in 
tube socket corrosion usually ts not a 
complete failure but rather a noise 
source, which is incompatible in a well 
maintained microwave system. Relay 
contacts follow much the same pattern 

The special case of RF coaxial cables 
and antennae requires a similar tech 
nique. Most difficulties can be elimi- 
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How to store 10% more crude 


without putting up another tank 


ot tank 


settled sludge, vou 


Evers time Vou wise } if Me 
storage space 
lose many barrels of holding capacity 

Fven under ormal conditions 
vour dead storage trom accumulated 


BS&W can ru hig is 10 ot 


your total storage capacity 


Get full capacity 
You can keep ou {anks ready tor 


maximum storage eady to work at 


tull capacity all the time—with 
LIGHTNIN Mixers 

An ethcient propeller stream turns 
over the entire tank contents, holds 
heavy sludge components off the 
tank bottom, and keeps the crude uni 
form. You dispatch the same petro- 


fenm values that you recetve. 


Cut tank cleaning cost, too 


You cut operating costs when you 


“Lightain Mixers. 


MIXCO fluid mixing specialists 


Get these helpful! bulletins 
on BSA W j HTNIN 
Mixe hex Saal 
to 

company 


obligat 


types 


LIGHTNIN rotary mechanica 
seals for extra-low-cost mix 


ng (B-111 


MIXING EQUIPMENT Co., Inc., 127-e Mt. Read Bivd., Rchester 11, N.Y 


In Canada 


Greey Mixing Equipment, Ltd 


100 Miranda Avenue, Toronto 10, Ont 


“/ 
Vg) 


*4 


YOU CAN GET 
from | to 25 HP 


any tank, new or 


install LIiGHTNINs. Careful field tests 
prove it. Say good-bye to cost 

messy sludge cleanout jobs that keep 
your tanks out of service just wher 
you need them. Instead, vou keep 


your tanks clean by flipping a switch! 


How to get started 
More than 50 independent pipe line 
companies, 35 leading oil companies, 
are using this easy, modern LIGHTNIN 
way to boost storage capacity, cut 
about you For 


costs. How more 


facts, just call in vour LIGHTNIN 


Mixer representative (he's listed in 
write us 


Composite Catalog). Or 


today. 








DO YOUR TANKS LOOK LIKE THIS? Se 
sludge is probably costing you much mor 
you reolize 


the story 


.OR LIKE THIS? You actually sove mone 
when you keep tonk bottoms clean this 
woy. UGHTNIN sediment contro! con sove 


os much as $1,000 per tank per year 
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TANDEM SELF-LOADING FLOAT 
TANDEM POLE TRAILER 


“PACKAGED UNIT’ 
OIL FIELD BODY 


the most energetic name in trucking equipment... 


Leland’s leadership in the production of heavy-duty construc- 
tion truck bodies is due primarily to the fact that research 
fel ale Mre(-3°2-1(0)®]anl-lal a1 -) 1] at ce oa Bal -1)-9 M1 (elale Ml olele || Mae al elalll-) 
to deliver peak performance in the field — 

‘ 


Bole Trailers — Single Axle G Tandem — Rugged construc- 
tion, simple design, equipped with standard brakes 


Self-loading Floats — Single Axle and Tandem — Designed 
for safety to the floats and their pay loads. 


Fifth Wheel Body — for trailer, gin pole or flatbed work 


Leland’s “Packaged Unit’’ — Headache Rack, Gin Pole Pock- 
et Settings, flush mounted deck plate, rolling tail pipe, winch 
mounting brackets — and famous Tulsa Winches, if desired 


Energetic Parts-Service on Truck Equipment Tulsa Winches 
Cleveland Trenchers and other Leland lines — is as close 
and as quick os your telephone. Call for a Leland man tedey. 


(ILLIA 


FQUIPMENT COMPANY 
Oklahoma City e TULSA -e Longview, Texas 


os 
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nated at the start by use of proper 
terials and methods during installat 
Air dielectric copper lines have 
found to be entirely unsuitable 
theory of operation of copper lines | 
quires installation of a line with tl 
use of an Inert gas under pressure. A re 
cent failure was experienced on 
that had no observed loss in p 
over a three-year period. The failure 
was caused by corrosion of the inne 
conductor's connections throughout the 
entire length of a 200-ft run. N 
vibration caused a compressior 
bullets” used to connect the lengt 
copper tubing. Addition of 
raised the resistance of the lin 
a high degree that almost com} 


i 
Ol 


signal was observed 
Proper materials 
means use of a cable 
two connections onc 
and one at the transmiutt 
trouble spots are | 
start. When prope 
cable S S€aied al eacn 
only a wrapping of 
the connectors to the 
bottom end. Corrosion 
vented for many vears 

Telephones and the 
require a somewhat diffe 
The telephone set itself is 1 
of silver and its companion 
Most susceptible componc 
hook switch. Application 
lub periodic illy ind regu 
ng give long periods of t 
operation 

Telephone lines thems¢ 
problem that has no simplk 
Constant maintenance s 
which involves periodical cle 
connections by scraping the cond 
to renew the joint. This results 
duction of the overall size of the w 
and after a long period oft time necess 
tates replacement. Copper ts somew! 
slow to deteriorate and maintainin 
is easier than silver 

Thus, the problems enco 
maintaining microwave radio 
ciated equipment are 
drogen sulfide areas just as they 
jungle-type high-humidity areas, a 
only a close scrutiny of each problem as 
it arises is needed to reduce the troubk 
to an extent that normal operations 
can be maintained 

Use of full-standby equipment has 
not been tried in this instance as it was 
felt it would only add more equipment 
to corrode 

Under these conditions, systems are 
operating and maintaining ava 
results in excess of 97 and 98 percent 

Constant maintenance and preven 
tion are the answers to maintaining 
radio equipment under corrosive cor 
ditions *** 
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*IT TAKES SO LITTLE OF THIS 


* TO KEEP SO MUCH O 


GALLON 


GASOLINE 


100,000 GALLONS 
dy gl 





} 
we 


Even though UOP #5 Inhibitor is the 
most economical you can use (only 5 
molecules of UOP 45 protect as many 
as 1,000,000 molecules of gasoline), it 
is also the only inhibitor that can 
handle the tough stability jobs. 


The formation of gum in modern gas- 
olines is the one universally recognized 
cause of engine manifold deposits. 
UOP Inhibitor #5 has been proven, by 
test and actual use, the best preventa- 
tive for this. It’s effective, too, in pre- 
venting the decomposition of TEL in 
stored gasolines. 


PRODUCTS DEPARTMENT 


UOP’s technical staff has pioneered 


F THIS 


GUM-FREE 


the development of techniques of 


finishing gasolines for maximum gum 
stability and engine cleanliness. Why 
not let us help you answer your sta- 
bility problems more efficiently and at 
a lower cost? 





| UOP #5 is one of a number of UOP 

| inhibitors and additives available to the 
refining industry. If you have a protec- 
tion or preservation problem for product 
or transport facilities consult us. 





oP UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 
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Float Tank made from 


3,000 bbIi 
Tank 


Filling Lines 


Sampler purge line 


Strainer 


_Small Centrifugal Pump 


D. Meter 


p 


Sampler Suction line 


Sohio Pipe Line and Ohio Oil 
Company Have Successfully Accomplished 


Pump discharge 
Main Pump Unit 


Custody Transfer with 


Positive Displacement Meters 


Tut Ohio Oil Company, on June 13 


1956, began receiving oil from the 


Sohio Pipe Line Company through a 
positive displacement meter. This in 
stallation at the Walker station near 
Patoka, Illinois, is one of the first of its 
kind in the country 


Four significant facts highlight the 
operation: 
@ Custody transfer takes place with 
neither party present. 
@ A positive displacement meter is 
used to accomplish this transfer. 
@ The meter is proved with an ordi- 
nary 3000-bbl field tank. 
@ Economy — equipment and instal- 
lation cost less than $4000, and mini- 
mum maintenance is required. 


Equipment 

Equipment for Walker station was 
selected with an eye to simplicity and, 
therefore, kept to a minimum. The 
basis of this station, of course, is the 
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James F. Morris 


Engineer, Pipe Line Department 
The Ohio Oi! Company 


View of entire equipment outlay at 
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J-M Asbestos Pipe Line Felt 
provides rugged strength and 


long life for pipe line coatings 


Permits high-speed wrapping and 
effective protection for enamels 


Johns-Manville Asbestos Felt gives 
pipe line coatings the rugged 
strength that is needed to guard the 
enamel from years of soil action. It 
forms a stable coating to reduce the 
hazards of pipe line corrosion leaks 
and provides a sound foundation 
when cathodic protection is used. 
Inorganic asbestos felt is the only 
wrapper that has survived more 
than half a century of actual service 


JOMN 


Pa 
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3% Johns-Manville 


conditions in all types of soils. 

J-M Asbestos Pipe Line Felt acts 
as a continuous sheath over the en- 
amel... guarding the coating from 
the effect of the shifting grip of the 
soil as it expands and contracts 
due to alternate wetting and drying 
It resists the destructive action of 
bacteria, fungi and soil chemicals, 
thus assuring long life to pipe line 


coatings. 


NFORMATION 


SEE 


J-M Asbestos Pipe Line Felt 


is available in two types 
for field application or 
mill wrapping 


Transhield 

Asbestos Pipe 
Line Felt—for 
aver 


} 


conditions 


age soul 


#15 Asbestos 
Pipe Line Felt 
—heavy-duty 
material tor 
severe soil 
conditions 
where a 
heavier 
material is 


desired 








For further information about Joh 


Manville 
Protection, write to Johns-Many 
Box 14, New York 16, N. ¥ 


Canada, Port Credit, Ontario. 


Products for Pipe 


ASBESTOS FELT FOR 
PIPE LINE PROTECTION 


READER SERV 
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Skid-mounted pump, sampler, and meter. Mair 


meter. The meter, equipped with tem 
perature compensator, is mounted on a 
skid along with a 
centrifugal pump driven by a 


motor, and a sampler 


by 2 single Sta 


3-hp 


On a dual skid is mounted a duplex 
positive displacement pump driven by 
a 10-hp motor 

Perhaps striking thing 
about Walker station is the absence of 
a formal prover tank as such 


the most 


The sta 


ntrifugo! ¢ 
Paso Notur 


providing 


s River, 


pumping 


| field 


3000-bbI field 


t1ON ULLIZeS al I iry 
tank as a prove! 

At times, the main pump at this in 
stallation to buck a line 
This 


that the main pump 


iS requ red 
pressure of 200 psi situation 
along with the fact 


was to be a posit 


] ‘? ’ . 
l ve displacement type 


led to the possibility Of surges occu 


There 


possibility that the meter 1 ght at some 


was also the 


ing on the me 


time has a vacuum upon il 


ompressors 1" 


al Gas Co- 
dependable - 


Hueco ond 


eline company” 


some question 


This stat 
nd low discha 
on the main | 
pressure shut dov 
d scharge sid 
pump. TT 


oht 


would lose its dischat 


the nature 





and J. M. Joyce discuss t 


eter to minimize st 


ts sample from 
ntrifugal pump 


the suction side 


Proving the Meter 


Proving of the me 


h) then deposits 
ner. The suc 
rinates in the 


sampled by 


DE LAVAL on the Job at 


COMPRESSORS El Paso Natural Gas 


CENTRIFUGAL 


De Laval centrifugal compressors offer many important 


engineering features. (1) They are designed to handle an 


increased ultimate flow, can be quickly converted to larger 
capacities by replacing the impeller, diaphragm and a few 
minor parts. (2) The high pressure shaft seal eliminates 


leakage, consumption ol sealing oil is negligible. { 3) There is 


which has ample clearance 


only one moving part—the rotor : 
Bulletin 503 gives data on 
(4) Units are compact, require smaller foundations and De Laval Centrifugal Compressors 


smaller stations. (5) First costs and installation costs are low. Write for your copy. 


Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 
869 Nottingham Way, Trenton 2, Ne j 





PREVENTIVE 
MAINTENANCE 


| \ 


bud a. , a, % r \ 


Lt Pe : is 
Rea 2. ats : ' ‘ 


GIVE PIPE, PIPE JOINTS, FITTINGS and COUPLINGS 


THE QUALITY PROTECTION BUILT INTO 


Time-Tested TA [> EXC OATe 


To reduce maintenance costs on distribution lines, you need the 
best possible protection you can get at lowest possible cost. Since 
1941, TAPECOAT has led the way in providing dependable, low- 
cost preventive maintenance on gas lines in underground service. 

Today, the performance of this original coal tar coating in 
handy tape form is more important than ever in your mainte- 
nance picture. Equal in effectiveness to mill coating on the pipe, 
TAPECOAT gives your lines the continuing protection of coal tar. 
It can be applied positively because it has its own perfect bond. 
No skilled help is required because it is simple to spiral-wrap with 
the use of a torch. And once TAPECOAT is on, you know from its 
16-year record that it will give you uninterrupted protection. 

TAPECOAT comes in rolls of 2”, 3”, 4”, 6", 18” and 24” widths. 
Also available in asphalt. Find out today how it can fit into your 
preventive maintenance program and help you save time, labor, 
material and money. 


Write for brochure and prices 


The TAPECOAT Gomgoany 


Originators of Coal Tar Coating in Tape Form 


1533 Lyons Street, Evanston, Illinois 
Phone DAvis 8-5220 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


Jim Kindrick of Sohio employs oa 
special tape to gage the prover tor 
nch 


to the nearest 32nd of an 

tank tables are interpolated 

ingly. Once the tank ts on line 
pumped to shut down. This operation 
usually is accomplished overnight. The 
following morning the tank ts regaged 
and, with a meter reading, the mete! 


factor is computed 


Operation 

Sohio’s ownership in this station ends 
with the valve on the 3000-bbl tank 
The Ohio Oil Company owns the in 
stallation from this point. Immediately 
outside the tank there is a 's-in. piece 
of pipe (see sketch) in which are 
mounted the high and low level float 
switches 

These float switches are arranged 
so that the tank fills to 7 ft 6 in., where 
upon the top float switch is actuated 
and the tank is pumped down. A third 
float switch near the top of the tank 
triggers a warning device should the 
tank fill to this level. This float switch 
arrangement has many advantages 
@ Sohio’s gager may fill the tank at any 
time he chooses (even while the meter 
installation is running) because the 
oil still belongs to him until it passes 
the meter 
@ The use of two switches for a high 
and low run keeps the installation from 
running intermittently should the tank 
filling rate approach the pump rate 
when the tank is at the low shut-down 
level. 
@ The switch at the top of the tank 
eliminates the possibility of running the 
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VALVE CONTROL 


FLOW 


The valve control of the future TODAY §2') TRON ¢ 


VALVE CONTROL 


ae | 


te etm #UTRONIG 


Sign ee 
electric’ ‘power opérator for ting con a 
throttling and. regulating sé orvices.” 
fay flexible: electronic. control system, i ; 
.» Motion inputs as well as,conventiona 
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Look to Remote Control 
RCA MICROWAVE RADIO 


A giant industry already transporting trillions of feet of gas, billions of gallons of 
is expanding 





crude oil and products, in hundreds of miles of underground pipeline 


its facilities to double triple quadruple its capacity! As the pipelines grow, they 


count on microwave radio relay to control operations. Today, the pipelines are the 


biggest private users of microwave 
Dependable RCA microwave provides multiple voice channels, assuring faster, less 


expensive service than leased lines; also circuits tor telemetering, facsimile, fault report- 


ing, supervisory control. Channel capacity (up to 90 channels), provided in the initial 


installation, gives the users “built-in” potential for adding remote control functions in 


the future 


ON TURNPIKES n the n superhighways RCA M 


wave Ra 


IN UTILITIES—In the « 


pansion, RCA Microwave 


110 pre } denenda}l ‘ ults for voce facs 
t | 4 | ner r ‘ i } 

cation § tunctions, lud eletvpe. VHF contr« ; ness machine con 
supervisory control, load Z operating personnel complete 
High speed tone sage also « wd 


IN OFF-SHORE DRILLING — Microwave radio re! IN COMMON CARRIERS, AND AT WATERWORKS 


| ’ r nm ‘fr 
are now being installed in off-shore operatio , wid I lia ity and economy of RCA Microwave Rac 
communicanions tor coordinating production and pipeline nah t | tor telephone company applications. It is als 
j 


i hy t . b s fer dex 
Microwave has been selected because of crowde “x increased application as a communications med 


operations 


if n na }t i YT ‘ lit 
VHE radio conditions and because it easily provides tacilities for transmitting water level data to out-of-town water 


for such additional services as telemetering and equipment 


control 
RCA MICROWAVE RADIO offers the most advan 
neering features. Techniques standardized and pr 
rtion of spectrum; main 
fied by use of highly perfected UHF triode tubes 
lated power ipplies; ease of field tuning through 
ts and standard equipment 
uintained. Single sideband frequency 
conserves frequency spectrum and gives 
obsolescence. Only two frequencies requi 
Provision tor easy addition of future channels makes 


Microwave the least expensive form of communications 


COMPLETE SYSTEMS — ine luding erection of towers, equip- ; ' , 

, 1annel mile 
ment housing, emergency power and construction of desired . 
facilities—will be installed under supervision of specially 


radio con RCA MICROWAVE pertorman proved in 


trained engineers; can include circuits for mobile 


trol. Nationwide services of RCA Service ¢ ompany are pro i million channel miles of oper ing systems 


vided to keep your system operating at its peak the world 


vi coupon for comp efe information 


RADIO CORPORATION OF AMERICA 
Communications Products, Dept. $-127 
Building 15-1, Camden, N. J 


RADIO CORPORATION 
of AMERICA 


COMMUNICATIONS PRODUCTS 
CAMDEN, N. J. 


tative get in touch with me 





tank over should the filling rate exceed 

the meter pumping rate for any ex 

0 f e tended length of time. This switch pres 

ently lights a light in a pump station 

about six miles distance from Walker 

contro AY you In addition to the high tank float 
switch arrangement, Walker station is 


e equipped with three other safety de 
AY CCl vices. The main pump, as previously 
mentioned, is equipped with both high 


discharge and low suction shut-down 


pressure switches. The telemetering 
carry AY 3 equipment, which transmits the mete! 
readings remotely to a nearby mail 


line pumping station, also acts as 


* 7 . 
| | 9 safety device | that it allows the main Future 
1S iT A line engineers to observe when the Ohio O 
station Is in operation entire tit nfort 
Stallation is exposed to the 
which eliminates the possib 
dangerous fume accumulatior 
Ihe Walker station opel 
ally requires that a man be pre 
only once a week. Each Monday mort 
ny 


Ohio's representative and Sol 

ruger meet ind read the meter They 
make a ticket tor the transter of ol ot 
the previous week. [The sample can ts 
opened and the sample ground by the 
conventional API approved method 
Ine ticket is then forwarded to the 
main offices. Here the proper mete 


factor 1s applied to the meter reading 


‘OVER 2500 FEET OF LOW COST 
DITCHING IN LESS THAN 5 HOURS” 


“I use my 4T Pow-R-Ditcher 
for foundation cuttings and 
footings. Also install water 
lines. Used it to cut 2500 feet 
of ditch in less than 5 hours 
for Phillips Oil Co. It is small, 
rugged, very maneuverable 
and does a superior digging 
job even in sticky gumbo soil. 
Very easy to transport from 
one job to another in a pickup 
truck.”’ 

MERCOID TYPES DAE AND DSE ‘ Cc. C. Bost 

FOR HAZARDOUS LOCATIONS BOSE SHINS SERVICE 

N.E. CODE Friendswood, Texas 


Class |, Group D (NEMA 7) 


Cass 8, Group EF, GNEMA 9, 9A) ONLY 48” WIDE, 6 HIGH, 13° LONG 


ALSO An ideal machine for laying gas pipe, 
MERCOID TYPES DA AND DS service lines and digging home foun- 


dation footings. this rugged ‘Midget 
GENERAL PURPOSE ees” Ditcher'’ digs 6" to 14” wide and 
NEMA |, 


down to 4'/,° deep. Thousands in use 
For indoor service and other general Same size moving parts as larger 
purpose applications Pow-R-Ditcher Models. Write for com- 
plete information on the complete 


T 
CQUIPPED WITH SEALED Pow-R-Ditcher line. 


MERCURY CONTACT SWITCHES 


Write For Catalog No. 856 


Some Excellent Sales 








Territory Available 


THE MERCOID CORPORATION , 
42\1Belmont Ave... Chicago4i, Ill. VERMEER MFG. CO., 1443 W. Washington, Pella, lowa 
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Wax coating and pliast 


by 4 onventiona! tra 


Closeup of plas? 


After Four Years... 





Wax - Coated - Plastic 


Wrapped Pipe Good as Ever 


In Indiana, tests show that you can 
give even old pipe a decent burial 


Ray Jones, 


Chief Engineer 


' \ q vatir ’ wryyboir \ , , \ ‘ P 
mW WAN COULINE COM cK \ i / Pips ‘ the ' Was 


lo solve the problem, a mict ystal Old Pipe Used in New Line 
Indiana Farm Burea vinylidene (pronounced poly 
a : deen) chlorde plastic wr 
ssocration 
selected. The line was “kicked 
Octobe 19S2 Desp te some very 
F you don’t give a pipeline a decent 
, verse weather! ynd 7 Ww thi 
burial, it may keep coming back to erse weather conditions, no diffic 


. ord . 1 ly ' nr 
haunt you in later years. Even the an was encountered Ing apphtcatior 


cient Egyptians were meticulous in the wax coating ‘ Wrappe 


wrapping their mummies, and today's \fter over fou 


pipeliners must be just as choosy in de excellently prote 
termining pipe protection 
Planning a new products pipeline in 
. ys? ] . 
“pre Reseed pater “te preci TABLE 1. Typical Physical Property Specifications, 
fronted with the problem of selecting a 
pipe coating and wrapper that 
1. Could be applied during winter 
months, 
Could be applied to recondi- 
tioned pipe without difficulty, 
Would be relatively inexpensive, 
and 
Would provide maximum under- 
ground protection. 
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CP “Power Vane” Rotary Compressors are available 


in capacities of 125, 210, 365, 600 and 900 cfm. 


Chicago | PAYerthiraiate 


PNEUMATIC TOOLS « AIR COMPRESSORS © ELECTRIC TOOLS + DIESEL ENGINES « ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS"® AVIATION ACCESSORIES), 
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Team up the dependable CP “Power Vane” Rotary Com- 
pressor with the GTD-300 Trenchdril. Add your own side 
boom tractor and you've got a combination that’s really great 
when the going gets tough! For more details call your nearby 
CP equipment dealer or write direct to Chicago Pneumatic 
Tool Company, 8 East 44th Street, New York 17, N. Y. 


dough Sections 


...and 
<x comes back 


et , 


SEE OY 10 O10. 
5 ae Ae ats : 


. 


“we, 


THE PIPELINE ENGINEER, May, 1957 , FOR FURTHER INFORMATION ON 
DVERTISED PRODUCTS, SEE READER SERVICE « 





machine, coated and wrapped with a , rae : ' 
TABLE 2. Properties of Polyvinylidene Chloride Film. 
conventional traveling machine, and 
lowered directly into the ditch, The ac- 
companying photos illustrate applica 
tion of the wax coating and plastic 
wrapper. Pitted condition of the pipe ts 
easily visible through the wax coating 
Ihe line was not inspected or jeeped 
vith a holiday detector 
Construction started at Mount Ver 
non, Indiana. Excellent weather con 
ditions prevailed for the first 40 miles of 
construction. The next 40 or so miles 
into the Switz City terminal was coated 
and wrapped under very adverse cond! 
tions caused by much rain, snow, freez 
ing, and thawing weather. Despite these 
adverse conditions, an excellent coating 
and wrapping job was obtained as in 
dicated by the high pipe-to-soil poten- 
tials shown in Table 4 with a minimum rABLE 3. Chemical Resistance of Polyvinylidene Chloride Films at 25 C. 
current output from the rectifiers 
A wide variety of terrain 1s traversed 

by the pipeline, from rugged hills to 
flat river bottom land. Soil type varies 
trom dense clay and sandy clay in the 
hills to muck and sandy loam in the 
river bottoms 

DATE OF CONSTRUCTION— 1952-3 

CATHODIC PROTECTION INSTALLED—SUMMER 1955 

MATERIAL SPECIFICATION AVERAGE) HOT-APPLIED MICROCRYSTALLINE WAX 
1 WRAP 2 MIL POLYVINYLIDENE CHLORIDE FILM 
FIRST READING—OCTOBER 1955 ———— SECOND READING—SEPTEMBER 1956 


CONSTRUCTED DURING ALMOST CONSTRUCTED DURING RAIN, SNOW 
IDEAL WEATHER CONDITIONS FREEZING AND THAWING WEATHER 


pil reareiiinenl 





40v— Tt 
INSULATED INSULATED INSULATED 
FLANGE FLANGE FLANGE 


3.0v-4 


PIPE TO SOIL F 
2.0 —~—-—-——/ RECTIFIER RECTIFIER 
ae OUTPUT OuTPuT 
a ‘\ 
VOLTS NEG 1955—8.0 amps, 8.0 v 1955—8.0 amps, 8.0 v 
1956—7.5 amps, 9.0 v 1956—7.0 omps, 8.5 v 


os 4 wayyy) ‘ 
ty y tty y YY 
ty Z by LESS THARS 85 VOLTS 


WY 


— T 


40 





Wax and Plastic Wrapper Used 
High quality microcrystalline wax 
coating was first applied to the pipe ' - 
surface and then spirally wrapped with var! et. 1955 Sept 
a 2-mil polyvinylidene chloride plastic 
wrapper. The reconditioned pipe sur- 
face was mechanically cleaned with a 
conventional brush and knife cleaning 
head prior to application of the micro- 
crystalline wax coating. No primer was 
used. No over-wrap was used over the 
plastic film. 
Table 1 tabulates typical physical 
properties of the microcrystalline wax 


TABLE 4. Pipe-to-Soil Potential Readings, Mile Post 0 to Mile Post 76.9. 


D 
} olts required 
equ 1 


coating. 


What the Wax Is... 
Microcrystalline wax is a complex 
mixture of normal paraffinic, isoparaf- 
finic, and naphthenic solid hydrocar- 
bons. They are long chain molecules 
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IABLE 5. Coating Resistance Tests. 


How It Performs 
1) 


micro 


techniques 


clative irious com 
ponents 


1} 


‘rhies of 


finished tains no | nds that may diffus« Summary 
Actual rik vstal ; a ih ng Aft ‘ 


the 


is do oils and 


... and the Plastic Wrapper 


iX Cannot fp 
ins. Micro 


le and will 


ccommodale 


contraction 
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W-K-M VALVES 


Smooth the way on the 
“Muskrat Line” 


Two hundred million cubic feet of gas per day will flow 
smoothly through TGT’s 355-mile “Muskrat Line.” There'll 
be no turbulence — no restriction to flow set up by the 
mainline valves, because they are W-K-M Through-Conduit 
Parallel Expanding Gate Valves. These efficient valves assure 
full volume — smooth flow — all the way. Scrapers will go 
through them as easily as they do through the pipe. 

The through-conduit design provides a valve bore the 
same I.D. as the pipe. The parallel expanding gate with 
LEVERLOCK* operation provides positive, easy opening 
and closing; upstream and downstream sealing; no surge 
closing. W-K-M Valves can be repaired, and seats replaced, 
if ever necessary, without removal from the line. 

For proved performance and minimum maintenance, 
specify W-K-M Pipeline Valves. Ask your W-K-M Representa- 


tive or write today for new Pipeline Valve Catalog #300. MISS 


~ a Sse 

y, In 5616 
= | 
ee a 


Ww k- \ i ‘ae one 
a os en Q Cc f INDUSTRIE s 


PLANT: MISSOURI CITY, TEXAS 
MAILING ADDRESS: P. 0. BOX 2117. HOUSTON. TEXAS 


*Trade Mark of W-K-M Manufacturing Compan 





MANUFACTURERS OF 





W-K-M acf KEY 
THROUGH -CONDUIT LUBRICATED RETURN BENDS 
GATE VALVES PLUG VALVES AND FITTINGS 
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JACKET WAT 
wo INLET = 
BEARING ” THERMAL JACKET 
vemeanatune pum weTane WATER REGULATOR 
THERMOSTAT FILTER 

















RELIEF 
: VALVE 
TO ALARM JACKET WATER 


SAFETY 
VALVE 
4 i as 
eo 
COMPRESSOR 


THERMOMETER 





OIL LEVEL AIR THERMAL 
GAGE DISCHARGE| | REGULATOR 
THERMOSTAT 


TO 
TO AIR 
TO ALARM <1 ~ ~te 











AFTERCOOLER 
WATER INLET 
AFTERCOOLER 


INLET WATER REGULATOR~ —=——- DRAINS TO 
AUTOMATIC TRAP 


GLASS 
AFTERCOOLER WATER | tarrercoouen WATER REGULATOR 


€ ACTIVATED BY DISCHARGE AIR ) 


Here are some tips to help you... 


Improve Your 


Compressed Air Supply 


R. A. Schaefer 


Worthington 


Corporation 


Aki vou 


ties well-engin 
them lately 


quite possible compressed 

r supply plan lone with 
out some of the ICCESSOTICS 
that are important functions. These 


shown 1n the 


( 
wccompanving lavout dia 
gram. Perhaps cilities do not 


need all of thes« 


ccessories. But you 
should know what 


ch does and how with 
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steam exhausts or paint spray booths tion lines ts to take it Out Dy an after Aftercoolers come in a 
Place it where the air is least contami cooler before the air enters distribution shapes and sizes. They 
nated. Brace the intake flue with extra system tube-and-shell type, in eithe 
supports to avoid putting undue strain For example, 1000 cu ft of saturated or horizontal position 


! 


on the cylinder on which it hangs ir at atmospheric pressure and 80 | tank-and-coil type w 
lo get the best efficiency from the contains 1.58 lb of moisture. If this air pen to atmospheric 

compressor, draw your intake air from is compressed to 100 psig and then line type is popul 

as Cool a source as possible. Each 5-deg cooled in an aftercooler to 80 F, the tal as part « 

change in the suction temperature moisture content will be only 0.195 Ib line 

affects the volumetric efficiency of the The difference of 1.385 Ib is separated 

compressor by about | per cent and drained out by the aftercooler. An Air Receivers 


1utomatic moisture trap is recom The ai 
Aftercooling mended to drain this condensate pe cepted p 


One of the best ways to keep mois riodically and thus preserve the effici that we tend t 


ture out of compressed-air distribu ency of the separator at all times tant functions 
There are tanks and bigget 
inv job. But what is the rig 
proper selection of one o1 
s based not only on the ca 
compressor itself, but also on 
load cvcle 
formula 
The 
pulsation 
But 
tor. Moistu 
bottom bec 
velocities in the t 
iutomatic moisture t 
condensate. If you don't dr 
egularly, vou cut 
In man 
Or more ext 
| the system. By 
PIPE CUTTING & BEVELING . wring te 


nt heavy dema 


Quick, easy operating. Just slips 
over pipe, no hinges or latches 
to open or close. Light weight 
reduces fatigue factor. Clean, 
accurate cuts. 


i sVstem that can cope 
perrods Also you 
neces of 


excessive pre 
wavy loads 
Go easy before orderi 
t f i P , t 
Sizes 1 to 5 for Pipe 4” to 36” diameter compressor. Before you 
No. 5 machine available with optional : " 
ough check on your storag 


closed gear section, insertable after h , 
Vv usin 


the following 
pipe machine is slipped over pipe mav find that an 





SHAPE & COUPON CUTTING 


For cutting pipe to weld angular ail ' 
intersections to job requirements. will supply 

Coupon cutting for welding per to lo 

analysis. Easily operated. ianien 


volume 


~ QUT-OF-ROUND ATTACHMENT __ bic feet 


For accurately cutting out-of- bsolut 
round pipe, maintaining interval pressure, psi 
between torch tip and out-of- 
round pipe insuring clean, ac- 
curate cut. 


maximun 
Sure ibsolute 


pressor discha 


ABILITY, ) 
SPEED, ACCURACY, DEPEND ener 
for SERVICE AND ECONOMY — IT’S MATHEY minimum tank pres 


sure, absolute (pressure 

















required to operate 


tool ) 


MACHINE WORKS, INC. a taka 


needed per minute 


212 SO. FRANKFORT TULSA, OKLA. * PHONE Diamond 3-3623 (from study of load 


Original manufacturers and engineers of all Mathey type Pipe Cutting and Beveling machines cycle) 


D-82b ADVERTISED PRODUCTS, SEE READER SERVICE CARD THE PIPELINE ENGINEER, May, 1957 





Protective Devices larly if the operation is round-the-clock protect it against the dangers of con 
Whether your compressor set-up is or of a critical nature. densate accumulation. It takes only one 
Overspeed trips. Steam-driven units revolution in a water 


need overspeed trips to guard against to blow the works 


governor failure. They also need safety Oil-pressure failure device. On con 


-clogged cylinde! 
of the central-station or multi-area —- - 7 


type, you can profit by the use of many 
simple mechanical controls and pro- 
tecuive devices. Refer again to the in- 
stallation diagram 

Relief valve. Every system needs a In 


pulley rides on top of the chain during your compressor doesn't have one 


normal operation. If the linkage breaks, in buy one fi 


stops to shut off the steam supply pressors with --feed lubrication 


| ¢ dowr . . ° cil-ore » fail 
should the governor chain linkage fail shut down device for ol pressure fa 


a typical stop guard, a pivoted ure is becoming standard equipment 


relief valve on the air receiver and he 
compressor intercooler (if more than wr about $35. It works 1 
single-stage) to guard against damage the pulley drops and releases a spring- as a thermostatic control, exce 
from high pressures Have you got loaded lever. This in turn forces the that an oil-pressure drop shuts off 
one? Is it working? Might be a good governor valve to seat, shutting off the motor 


idea to test it and see Steam supply Recording instruments. Where « 
Safety valve. A safety valve (usually Don't overlook the advantages of a pressors are remotely mounted, p 
of the spring-loaded type) should be in- relief valve on the steam cylinder to sure and temperature recorders 


stalled in the line between the com- 
pressor and the shut-off valve leading 
to the air receiver. Be sure its capacity 
s enough to handle the compressor 





Capacity 

Cutting costs by undersizing this 
valve doesn’t pay. If you're lucky, you 
might get off with blown motor fuses 
during an overload. But it could cost 
you a cracked compressor cylinder. 

Shut-down controls. Thermostatic 
shut-down controls for detection of 
high temperature in bearings and dis- Gouger's Aluminum Equipment Case 
charge air can prevent serious trouble 


In these controls an excessive rise in 
temperature at the point being guarded 
will break an electrical contact, open 


the starter circuit, and thus stop the Walker Gauging Equipment is 


motor 


In one installation, the heat of the G U A R A N T £ iz D 


Walker Heated Centrifuge 


discharge air had risen to a point where 
the operator had about decided he to 
needed a larger aftercooler. In check- ' 
ng over! the unit a service engineer lh please 
found the oil feed had run dry, Piston, " 


cvlinder, and rings were all badly you 
scored, and required expensive repair , 


4 thermostatic watchman in the dis . . 
A gauger's reports are more valuable if 


he uses accurate and reliable equipment. 

That's why so many gaugers use W. L. 

pressors. But you'd be wise to con- Walker equipment. It's dependable! 

sider it maller machines, particu- Economical, too. Low first cost and low 
maintenance. 


charge line would have prevented this 
Normally such bearing temperature 


protection is used only on larger com 


You don’t have to take our word for it. . 
The Author try it and see for yourself. Every item in 

Robert A. Schaefer is an application the Walker Company line is guaranteed 

ee Se ee Sern ... easy for you to buy and use. After a 


n Buffalo, New 
York. A former thorough field test, if you honestly believe 
student of Un CENTRIFUGE i © : ° ° 
scaaiee an ae saacsenens it is not satisfactory, you just return it for 
inte. athacl of pienieee ond credit. Now, will you give us an oppor- 
engineering Heated tunity to please you? 

Schoefer spent 8 
months in the U GAUGING 


TAPES Everything the Gouger needs from one dependable sox 








5. Army Signal 


Corps. He joined 
cir gy CARRYING 


Worthington in : Lip, 
open ige aa 3 W.2. Walken Co 
hes served as STRAPPING ae ° 


dispatcher, test engineer, chief inspec KITS 
for compressor test, compressor special 
ist, export department. He hos also TULSA OL . 

spent some time in compressor research, THIEF “fayic* 1009 South Main Tulsa, Oklahoma 
field work for compressor engineering 
ond published a number of papers deo! Available through your favorite supply store or scientific house 
ing with compressors. 


Phone. Diamond 3.8241 
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good investment. They tell you all you 
need to know about operations and 
help to diagnose symptoms of trouble 


Thermometers 

On important installations, you will 
want to check the operating character- 
istics such as pressure, temperature, 
and load. Most installations have a 
pressure gage on the air receiver, but 
not a thermometer. A_ thermometer 
here will show how well you are using 
receive! 
hotter the air, the less weight you can 
Should the receiver air drop 


below 32 F, 


capacity to store all the 


Store 


make sure that conden- 


sation can’t freeze and crack the drain 

Thermometers in the air line at the 
compressor air discharge and on the 
downstream side of the aftercooler also 
are good check points. Valve leakage 
and resultant re-compressing of air 
will jack up discharge temperature 
If you exceed, say, the normal range of 
350 F to 380 F in a single-stage unit, 
you know there ts trouble 

In most aftercoolers a downstream 
air temperature 10 to 15 deg above 
inlet water temperature ts a good goal 
Failing this, your heat transfer is not 
good. You may need more water, oF 


the tubes are scaled up 


No matter how involved the demands, 


there is a right answer to every oilfield 


problem. Only years of practical 


field 


experience qualifies a company to fabri- 
cate power units which satisfy varied oil- 


field needs. We grew up with the 
oil industry, and learned the three 


R’s the hard, sure way. 


If you submit your 


problems to us, we will give you 
the right answers with the right 


units for the right uses. 


+A RLS 


Oil Industry Distributor of WISCONSIN Air-Cooled Heavy Duty Engines 


power 


SALES 
COMPANY 


HOUSTON 


Optional Devices 

There are protective and conser- 
vation measures that may boost oper- 
ating efficiency, but their use is op- 
tional. Not many installations would 
justify their cost 

Aftercooler water, for instance, can 
be controlled by a regulator similar 
to that of the compressor proper (see 
diagram). That is, the inlet flow can 
be regulated by changes in the after 
cooler water outlet temperatures. Prob 
ibly a better arrangement would be to 
control the inlet water by activation 
from the discharge air temperature on 
the downstream side of the aftercooler 
A rise in the air temperature would 
cause the regulator to admit more water 
into the shell, thereby 


greater quantity for heat transferring 


providing a 


purposes 

In many installations the aftercoolet 
water piping system is in series with 
the compressor jacket water piping, 
so that a single regulator can be used 
for both. Frequently this arrangement 
will permit elimination of preheating 
equipment for the jacket inlet of the 
compressor. The cooling of the air in 
the aftercooler will raise the tempera- 
ture of the outlet water high enough to 
run it directly to the compressor 

Thermostats used for detection otf 
high temperatures in the air and run- 
ning gear can also be connected to 
noise alarm systems. Mercury pressure 
switches can be used to warn of exces 
sive pressure drops. At a predetermined 
low-pressure point the mercury will 
close the alarm circuit, setting off a 
noisemaker 

lo be ultrasafe, protective devices to 
monitor other protective devices are 
sometimes used. It depends upon the 
state of mind of the particular engineer 
While too many safety measures can 
never be a “bad” thing, they can be 
come expensive if not carefully and 


selectively chosen 


Jacket Cooling 

An air compressor operates best with 
the water jacket lukewarm to the touch, 
or about 105 F. At that temperature 
you get a minimum of condensation 
when the hot air hits the cooler jacket 
This means less chance of valve erros 
ion Or premature wear of piston rings 

But watch out for too great a tem 
perature difference in inlet and outlet 
water. Extremely cold inlet water will 
set up dangerous stresses and cause 
warpage of the air cylinder, even if 
outlet temperature is normal. The rule 
is to keep cooling water temperature 
15 to 20 deg above that of the incom- 
ing air. And maintain about a 30-deg 
difference in the inlet and outlet water 
Also, keep outlet water below 140 F 
Too high a temperature affects proper 


WICHITA TULSA 


lubrication. 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD THE PIPELINE ENGINEER, May, 1957 
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spare the 
whip to 


t t your car. Hill-Hubbell took the same principle, adapted 
pro ec it to the pipe wrapping business. Thus the giant double 
yoke shown above, grips and steadies pipe as it is fed 


a 
your pipe Spirally into the coating-wrapping machine. This prevents 


whip, eliminates any irregularity in the thickness of the 


You know how the bearings prevent crankshaft whip in 


coatings or the tension of the wrappings. The “‘whip pre- 
venter”’ is another Hill-Hubbell first, another reason to— 
prPliCATons | 


Specify Hill-Hubbell wrapped pipe on your next job . ae ’ COany,. : 


“ 
S 
. 
« 


HILL: HUBBELL & COMPANY 


DIVISION OF GENERAL PAINT CORP. © 3091 MAYFIELD ROAD, CLEVELAND 18, OHIO 
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good investment. They tell you all you 
need to know about operations and 
help to diagnose symptoms of trouble 


sation can’t freeze and crack the drain 
Thermometers in the air line at the 
compressor air discharge and on the 


Optional Devices 
There are protective and conser- 
vation measures that may boost oper- 


downstream side of the aftercooler also 

Thermometers are good check points. Valve leakage 
On important installations, you will and resultant re-compressing of air 
want to check the operating character- will jack up discharge temperature 
istics such as pressure, temperature, 
and load. Most installations have a 
pressure gage on the air receiver, but 
not a thermometer. A thermometer In most aftercoolers a downstream 
here will show how well you are using air temperature to 15 deg above 


ating efficiency, but their use ts op- 
tional. Not many installations would 
justify their cost 

Aftercooler water, for instance, can 
If you exceed, say, the normal range of be controlled by a regulator similar 
350 F to 380 F in a single-stage unit, 
you know there ts trouble 


to that of the compressor proper (see 
diagram). That is, the inlet flow can 
be regulated by changes in the after 
cooler water outlet temperatures. Prob 
inlet water temperature ts a good goal 
Failing this, your heat transfer is not 
good. You may need more 


eceiver Capacity to store all the 
hotter the air, the less weight you can 
Should the receiver air drop 


below 32 F, make sure that conden- 


ably a better arrangement would be to 
control the inlet water by activation 
from the discharge air temperature on 
the downstream side of the aftercooler 
A rise in the air temperature would 
cause the regulator to admit more water 
into the shell, thereby 
greater quantity for heat transferring 


store Vater, oO! 


the tubes are scaled up 


providing a 


purposes 
In many installations the aftercoolet 
water piping system ts in series with 
the compressor jacket water piping, 
so that a single regulator can be used 
for both. Frequently this arrangement 
will permit elimination of preheating 
equipment for the jacket inlet of the 
compressor. The cooling of the air in 
the aftercooler will raise the tempera 
ture of the outlet water high enough to 
run it directly to the compressor 
Thermostats used for detection otf 
high temperatures in the air and run 
ning gear can also be connected to 
noise alarm systems. Mercury pressure 
switches can be used to warn of exces 
sive pressure drops. At a predetermined 
low-pressure point the mercury will 
close the alarm circuit, setting off a 
noisemaker. 
To be ultrasafe, protective devices to 
No matter how involved the demands, monitor other protective devices are 
sometimes used. It depends upon the 
state of mind of the particular engineer 
While too many safety measures can 


there is a right answer to every oilfield 
problem. Only years of practical field 
experience qualifies a company to fabri- 
cate power units which satisfy varied oil- never be a “bad” thing. thev can be 
field needs. We grew up with the 
oil industry, and learned the three 
R’s the hard, sure way. 


come expensive if not carefully and 


selectively chosen 


Jacket Cooling 
An air compressor operates best with 


, the water jacket lukewarm to the touch, 
the right answers with the right , or about 105 F. At that temperature 


If you submit your power 


problems to us, we will give you 


units for the right uses. you get a minimum of condensation 
when the hot air hits the cooler jacket 

This means less chance of valve erros 

ion Or premature wear of piston rings 

But watch out for too great a tem 

perature difference in inlet and outlet 

water. Extremely cold inlet water will 

set up dangerous stresses and cause 

warpage of the air cylinder, even it 

outlet temperature is normal. The rule 

is to keep cooling water temperature 

15 to 20 deg above that of the incom- 

SALES ing air. And maintain about a 30-deg 
COMPANY difference in the inlet and outlet water 


Also, keep outlet water below 140 F 


SARL 


Oil Industry Distributor of WISCONSIN Air-Cooled Heavy Duty Engines 


Too high a temperature affects proper 
lubrication. 


WICHITA TULSA HOUSTON 
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How we 


hip to 
p You know how the bearings prevent crankshaft whip in 


your car. Hill-Hubbell took the same principle, adapted 

protect it to the pipe wrapping business. Thus the giant double 

x yoke shown above, grips and steadies pipe as it is fed 

Our pipe spirally into the coating-wrapping machine. This prevents 
y whip, eliminates any irregularity in the thickness of the 


coatings or the tension of the wrappings. The “‘whip pre- 


venter”’ is another Hill-Hubbell first, another reason to— 
yePliCaTogs 


Specify Hill-Hubbell wrapped pipe on your next job SS 
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You can raise the temperature of the 
inlet water, if necessary, by a small 
jet of steam. A thermally activated 
steam valve, hooked up as shown in the 
diagram, will regulate the steam supply 
according to the temperature of the 
incoming water. 

One of the most useful controls, the 
water regulating valve, is often over- 
looked because its full 
realized. Take a typical 500-cfm com- 
pressor operating six hours a day, of 
which three are in unloaded state. With 


value is not 


a regulating valve you can save hun- 
dreds of gallons of water by closing 


pipe line services 
by 
MIDWESTERN 


GLASFAB 


nondw 


oR. 3 


Fe ae @helalali 


KEYST 


r 


yreater 

ite, ta ppilica 
GLASKOTE 
ba 4 T + + 
ne joint 

oleh: r De 

no hot dope nee 


No longer do 


suming, 


quickly and easily 


off the jacket 
periods when the plant is idle 

The water-regulating either 
diaphragm or solenoid operated, can 


be wired so as to operate only on shut- 


water supply during 


valve, 


down and starting of the compressor 
Or you can adjust it to throttle down the 
supply during the unloaded state, when 
only friction heat needs to be removed 
available, the 
air bled from 
the unloaders, and vented back through 


these same lines upon resumption of 


Where electricity is not 


valve can be activated by 


load 


Another device to aid in efficient 





EXTERNAL PROTECTION 


FOR PIPE IN ROCK AREAS 


*very 
important 
protection 


pipe line 


construction crews use } me con- 


dirt-paddi method in 


handling and backfilling operations 


instead they utilize the economy 


and effectiveness of KAPCO ROCK 
SHIELD 


indy composition board 


mastic 


Kapco is a ¢ 
} 


b 


pent 


pipe and strapped into place 


ind 


You'll save in man and equipm 


hours and g ur pipe 


pre rection 


corrosion 


branch offices— 
Houst f, Tex 
Atlanta, Ga 
Mt. Prospect, | 
Pittsburgh, Pa 
Oklahoma City, Okla 
Portland, Ore 
New York, N.Y. (export 
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MIDWESTERN 


PIPE LINE PRODUCTS CO. 


4645 Sapulpa Rd. Tulso, Okla. Hickory 6-6144 
Cable Address: Mid Pipe 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


Operation and water conservation is 
the throttling valve actuated by the 
temperature changes in the outlet 
The detecting element is inserted 
in the water outlet piping as shown in 
the diagram. The 


in the inlet water line. An increase or 


water 


valve is installed 


decrease in outlet water iture in 


; 
creases or decreases the valve opening 


tc mpel 


Not enough cooling water can be as 
bad as too much cold water permits 
the temperature of the discharge 
Then the viscosity of the 


lubricating oil changes or breaks down 


to go too high 


leading to prematurely worn parts. So 
why rely on undependable manuel ad 


justment when you can install auto- 


t 


| +t 
regulators at reasonable cos 


matic 


Moisture Removal 
Start 


moval 


thinking about moisture 
right at the ai 
Moisture in the system causes early 
tool wear and breakdown. It isn't good 
at the compressor, either. It 
the lubricating oil, and, among other 
things, causes premature cylinder wear 
Efficient moisture removal depends 
on proper slope of pipes and generous 
use of traps and separators, or “knock- 
out drums.” At the air compressor, 
incline the air inlet piping toward the 
cylinder, with a drop leg, or even better, 
a separator for intercepting moisture 
in the air flow directly ahead of the 
cylinder suction port. The air discharge 
line should slope away from the air 
compressor outlet ** 


compresso 


dilutes 





Manufacturers to Build 
New Compressor Station 

The Federal Power Commission has 
authorized The Manufacturers Light 
and Heat Company, of Pittsburgh, 
Pennsylvania, to construct and operate 
a 5280-hp compressor station and other 
related facilities in Marshall County 
West Virginia. The cost is estimated at 
$3,588,000 

The new compressor station will re 
place the existing 2500-hp Majorsville 
compressor station in Washington 
County, Pennsylvania 
one-half mile from the site of the pro 


posed station 


approximately 


Skelly to Extend Pipeline 
Into Nichols Field, Kansas 

Skelly Oil Company will extend its 
pipeline Kiowa 
County, Kansas, to include the Nichols 
field. It will be an 8-in. 30-mile exten 
sion, scheduled for completion in the 
fall 

Skelly has been purchasing trucked 
crude from the Nichols field for several 
months 


system in southern 
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PETOL TUBING TONGS 
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PETOL & TITAN 


TONGS 


“Most Complete Line of Tongs in the World” 





TITAN VALVE WHEEL WRENCH 


A> 


PETOL PIPE TONGS 


PETOL MACHINE TONGS 


TITAN REVERSIBLE CHAIN TONGS 


PETOL FITTING TONGS 


PETOL BULL 


PETOL FORKED SPINNING Lip 


28 Types—A Type For Every Purpose 
290 Sizes—A Size For Every Requirement 


GEARENCH MFG. COMPANY 
HOUSTON, TEXAS, U.S.A. 


EXPORT OFFICE: 74 TRINITY PLACE, NEW YORK, N.Y 








Howard Segool, of Polyken Tape, had a red face and 
bright, shiny combination traveling alarm clock-baromete! 
thermometer when he left the annual NACE 
Louis. Howard’s charming wife, Virginia, was visiting the 
vast exhibit area. At the booth of a competitor of Howard's 
company (the competitor sells coal tar enamel pipe coating 
Howard sells a tape-wrap), Virginia was invited to 
for a prize drawing.” She did. Returning some time 
was asked to make the drawing from a box. Refusing politely 
she explained, “I might draw my own name.” “Hardly 
sible,” said the man at the booth, “and we always like a 
charming lady to draw the name slip.” So Mrs 
the card and sure enough, she drew her own name. The 
attractive gift was passed on to ‘hubby, who 
than I can, she declared 
O. W. Wade, Transconintental Pipe Line’s busy-as-a-bee 
corrosion engineer, and Bill Huddleston, of Huddleston En 
gineering in Bartlesville, Oklahoma, have a lot more 
mon than corrosion. Both are good musicians, as those 
attended the annual “Thursday night at NACE” party 
attest. Wade and Huddleston, playing the electric guitar and 
piano, respectively, teamed up to provide top-flight entertain 
ment, with singing by the ladies. The party, affair 
in recent years, attracts a big crowd of folks who like both 
the good old tunes and modern classics. Hans Schmoldt, Bill's 
right-hand man, tape-recorded some of the proceedings and 
they, too, Among the sponsors of the party 
who had a nice greeting for everyone attending Don 
Westbo of Enamelex of Texas, Wayne Broyles of Brance 
Krachy, Jack Royston and Lou Royston of Royston Labs 
incidentally, sings nicely in Spanish, a talent we 
suspected. Mark Battersby of Control 
Corporation was an able bartender for the canarying group 
In the lobby of the Sheraton-Jefferson. after-hours GHO 
for all pipeliners and other corrosion people, we spotted Ted 
Kennedy Jr., of The Trenton Corporation K. B. Shearon, 
of Shearon, Inc., Houston, an able story-teller Lance 
Heverly of Ohio Oil Company, working up business for his 
early summer Appalachian Corrosion Short Course Elmer 
Westerhoff of Consumers Power Company, Michi 
gan B. J. DeHanas and Jim Hunter of Service Pipe Line 
Company. Paul Mallette and Jim Stanford of Visco Products 
were spotted in the coffee shop inhibiting their java Benny 
Means of Pitt Coke and Chem, extending long-time-no-sees 
Seen in the corridors: Frank Burns of Kerr-McGee Oil In 
dustries J. E. (Jim) Poole, now a manufacturer's rep 
Betz Lab’s Otto Preis, checking the water for conditioning 
Melvin Romanoff, Bureau of Standards and author for The 
Pipeline Engineer ... Henry Hughes, Reilly Tar’s Dallas man 
John Snider of C-R-€ “Red” Olive from Arkansas 
Fuel Oil “Corps” (so his badge said) Bill Curley of Hous- 
ton and Royston Labs... Jess Krueger of Northern Natural 
Lots of familiar faces were on hand for NACE’s Tuesday 
eve.ing reception and Wednesday banquet Fred Stull of 
Texas Gas... T. D. Williamson Jr. of T. D. Williamson, Inc 
. Walt Noser of Humble . .. George Purdy and Fred Hub- 
ler of Tretolite, whose after the reception get-together was a 


meeting in St 


“Sign up 
later, she 


pos- 
Segool drew 


“can use if more 


since he’s always traveling,” 


in com 
who 


will 


an annual 


sounded good 


were 
Lou 


never 


Farwest Corrosion 


Jackson, 
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Hamilton of A. V. Smut! 
Toronto, Ontario 
Manutacturing up 


Hugh 
registering trom 
Harris of Rockwell 
Tom and Mrs. Holcombe from Shreveport 
Bob Johnson otf 
Thomas F. P. 
trick’s Day 
Richard 


attend 


highlight of the week 
Engineering, who is now 
Canada Jack 
trom Houston 
good ole southern hospitality 
Kraloy Plastic Pipe, in from Los Angeles 
Kelly, Mavor-Kelly Company, waiting for St. Pa 

Austin Long from the Glidden 
Lowe, who came across the Atlantic 
the show; he’s with Cathodic Corrosion Control 

John Rasor of Tinker and Rasor was on hand, too, Ed 
Noppel of Ebasco Services, New York... Maurice Riordan 
Rio Engineering, Houston Ronnie Poole and Jack 
Al Stegner and his charming wife, 
Maurice Belson and Ned Stearns from D 
E. Stearns Shreveport Herb Van Nouhuys, 
Southeastern Pipe Atlanta, Georgia Ladd Wilson 
and Bob Driggs of Nicolet Industries, New York Be Oe 
Bramble of Gulf States Asphalt, Houston 


extending 


Company 
from London to 
England 


trom 
Scott of C-R-€ 
Gas 

Company, 
Line, 


trom 


Tennessee 


At board of directors’ meeting, NACE, St. Louis, during annual con 
ference. Left to right Jack P. Barrett Pan American Petroleum Corp 
Tulsa, South Central Region chairman; C. G. Munger, Amercoat Corp 
South Gate, Calif., director; L. L. Whiteneck, Plicoflex Corp., Los An 
geles, vice president; W. H. Stewart, Sun Pipe Line Co., Beaumont 
president, and W. F. Fair, Jr., Koppers Co., Inc., Tar Products Division 
Pittsburgh, immediate past president 


At the NACE annual banquet, left to right: H. F. Haase, consultant 
Milwaukee, director; E. C. Greco, United Gas Corp., Shreveport, La 
new chairman of the Technical Practices Committee; C. P. Larrabee 
U. S. Steel Corp., Monroeville, Pa., past chairman Technical Practices 
Committee; H. R. Brough, Mountain Fuel Supply Co., Salt Lake City 
Utah, director; Thor N. Rhodin, E. |. duPont de Nemours & Co., Inc 
Wilmington, Del., who received the 1956 Young Author Award 
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A NEW GASO MODEL 





is a rugged 
4” stroke high speed single acting 
plunger power pump for use w here 
moderate capacities and medium to 
high pressures are required for crude 
oil gathering systems, movement of 
refined petroleum products, salt water 
disposal, water flooding and fresh 
water supply. 

These pumps are available in com- 
plete skid mounted pumping units 
with gas, gasoline, or diesel engines 
or electric motors of various makes to 
suit the customer's preference. Horse 
power requirements will vary with 
pump speeds, plunger sizes, and work- 
ing pressures. Consult our sales and 
engineering staff for recommendations 
and suggestions. Each unit will be 
properly engineered to suit your needs. 


Const 
emphasize simplicity and strength, a 


of this pump 


minimum number of parts, and easy 


maintenance. 


The Power f is a high strength 
close grained grey iron casting, fully 
enclosed. All moving parts in the 
power end are self lubricated by splash 


system from oil in the crank case. 


GASO HORIZONTAL TRIP 
PLUNGER PUMP ~ 


MAXIMUM CAPACITIES 
\ AND PRESSURES: 


* 


is a heavy alloy 
steel casting riding in large tapered 
3” 1.D. x 7%” O. D. x 
21,” wide, mounted in each side of the 
One 


extends to the outside of the power 


roller bearings, 


power frame. end of the shaft 
frame for mounting V-Belt sheave or 
This 
power to be transmitted directly to 
the crank shaft. This shaft extension 


is 2'54,." diameter and can be ‘rom 


coupling. yermits the driving 
g g 


either side of the pump. 


are steel castings 
babbite lined steel 
D. x 3” 
and bronze bushings 2” 


with renewable 
shell bearings 33,” I. wide in 
crank end, 
eee 


wide in the crosshead end. 


are cylindrical type semi- 


~~" 


steel castings O. D. x 7” long with 
outer surface ground and polished 
and lube-lok 


pins are hardened 


coated. The crosshead 
and ground steel 


pins, 2” diameter. 


i | End BOGYis a single piece 


casting. Molybdenum alloy iron is 


standard for crude oils, petroleum 


products, and fresh water. Aluminum 
bronze alloy is standard for sale water. 
Cast alloy steel bodies can also be 
furnished when special safety specifi- 


cations demand it. 


91 Bbis. per Hour at 1180 p.s.i. 
179 Bbis. per Hour at 600 p.s.i. 


are interchangeable. They are 


aluminum 


fluid 
Ring gaskets are 


either alloy cast iron or 


bronze alloy, same as standard 
end bodies. “O” 


used with these parts. 


for crude oil serv- 
ice are alloy steel, and for sale water 
service are bronze or stainless steel. 
Ceramic plungers and hard colmonoy 
surfaced steel plungers are also avail- 
able on special order. Regular plunger 
sizes are 214”, 234”, 3", 3%", and 31,4”. 
are sufficiently deep for receiving vari- 
ous types of standard packing rings 
for pumping ordinary self lubricating 
fluids. When necessary, the pump can 
be equipped with a force feed lubri- 
cator and special packing sets for 
plunger lubrication. 
are either alloy 
iron or aluminum bronze alloy cast- 
ings. Three studs and nuts for each 
gland provide for even take-up. 


“ 


vaive a for suction and dis- 
charge are interchangeable. Standard 
equipment consists of stem guided 
Durabla stainless steel valve discs and 
hard bronze seats or cast iron seats. 

Dual 4" 150% ASA Suction Flanges 
and 600% ASA Discharge 


Flanges provide for pipe connections 


dual 2 


to both sides of the fluid end. 


Net Weicht 


GASO PUMP & BURNER MANUFACTURING CO. 


Main Office and Plant: 902 EAST FIRST STREET, TULSA, OKLA. 
Export Office: 149 BROADWAY, NEW YORK, N. Y., U.S. A. 


Shreveport, La.—W. L. Somner Co. 
Odessa, Texas—W. L. Somner Co. 


Brookhaven, Miss.—W. L. Somner Co. 
Tinsley, Miss.—W. L. Sommer Co. 


Long Beach, Calif.— Power Pumps, Inc. 


Houston, Texas — Peddlers, Inc. 
Wichita Falis, Texas— Pump Engineering Co. 


Edmonton, Alberta, Canada— —Lufkin Machine Co. ‘Ltd. 
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This view of Wamsutter station in 
wintertime indicates one of the 
problems that existed since it was 
first constructed in 1939 until the 
recent modernization 


Modernization AT WAMSUTTER 


Deep snows and high winds 
were hampering factors, 

now operator does not leave 
station building except to make 





occasional visual inspection. 





Howard E. Keith 


Assistant Manager Industrial Relations 


John T. Burton 

Division Engineer 

Utah Oil Refining Company, Pipe Line 

Department Pump room. Cabinet in wall (right center) provides access to high pres 
sure oil lines connected to recording and indicating gages on engineer's 
desk 


Si ITUATED in the Red Desert coun- 
try of southern Wyoming, only 12 
miles west of the Continental Divide, 
is a veritable oasis —— modern homes. Fifteen gates in tank manifold were equipped with explosion-proof elec 
neat buildings, green grass, growing sne-moter-crwen epersters. Gates ere epersted from conve! panel in 
: engine room 
trees and plants. In the summertime 
it is a marked contrast to its surround 
ings. In winter, the contrast disappears 
and the modern setting becomes merely 
a break in the wind-swept countryside 
with its alternate bare ground and snow 
snow that drifts wherever anything, 
regardless of size, interrupts the on 
rushing winds. 
The modern setting constitutes Utah 
Oil Refining Company, Pipe Line De 
partment’s Wamsutter station and the 
location has created operations prob- 
lems from the beginning. 
Constructed in 1939 as a booster 
station on the company’s 8-in. crude oil 
line from Ft. Laramie, Wyoming, to 
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For Complete @ NEW EQUIPMENT 
FREE @ LITERATURE 
information on— @ ADVERTISED PRODUCTS 





For more information on Advertised Products or Services 
this issue .. . list the page number of the advertisement and name 
the advertiser 


For more information on New Equipment, Catalogs and Sales 
Livercture reviewed in this issue, circle the code number on the 


card below corresponding to the code number of the New Equi 
ment or Literature item 


Then print or type your name, title, company mplete mc 
address detach and Grop in the mai 


POSTAGE STAMPS REQUIRED IX COUNTRIES 
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The Authors 


H. E. Keith T. Burton 


Howard E. Keith is ao native of Iii 
nOis. He coined Stanolind Pipe Line 


Compony 36. Became associated 


with Utah Oj! Refining Company in 1949 
Ny assumed operations 
ties formerly oper 
mode assist 

al Relations in 
rdvoted University 

} engineering 
employed by Utah 
Pipe Line Depart 
has headed the de 


} staff as division 





was orig 
lation. The peri 
iw idditional i 
nstalled (there 
rude trom two 
rving production 
Wilson Creek, and 
western ¢ Olorado 
Iso, the stream of the 
nged so that Wam 
12 both wavs (east and 
h Oil Refining Com 
is north through a 
v¢ Company facility. As 
dl dditional batching 
peratlions 
ew had been in 
esponsih l ties 
who was at Wamsut 
1 Of , ind “49 
using tales (true 
tions. But every win 
roblems and h irdships 
neumatic tank ages 
ble nd t h iS heen 


the tanks being 


y checks. The many 
gate changes required by the opera 
tional setup have been made in the 
manifold, situated some 200 ft north of 
the station building. Two men were re 
quired for this. The three meters on 
the incoming streams are in the vard 
northeast of the station. When a dif 
ferent crude was due to arrive, it has 
required repeated trips to the meter 


irea to obtain samples 


Modernization Program 
During the fall of 1956, several re 
visions of facilities were made to mod- 
ernize Wamsutter station operations 
Fifteen gates in the tank manifold 
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CROSE.. . LINE TRAVELING 
| COATING & WRAPPING MACHINES 


THE FINEST ON THE LINE BECAUSE OF 
IT’S SPRAY-RING APPLICATOR 


Uniform Coating Precision Wrapping 
Coats Bends or “Egged"’ Pipe 


More contractors use CROSE machines because 
they have all the features required for most 
trouble-free, highest quality performance. Avail- 
able in sizes that handle pipe 2” to 36”. 


Lorose 
Mlanufactiring Company, (ne. 


2715 DAWSON ROAD © TULSA, OKLAHOMA © PHONE MAdison 6-2172 


jew Yor NY Ph OR 9.2236 Pr EMowe 6 
Marker 4 





Control! panel with its graphic layout of station piping. Meter 


Magnetic counters on contro! panel eliminate need 


counters are on left of panel, engineer's desk at extreme left for engineers to leave station to read meters 


were equipped with electric explosion 
proof motor operators. A large cortrol 
panel in the engine room has a graphic 
layout of the manifold piping. On this 
panel pushbuttons control gate valve 
operations and indicator lights show 
valve positions. The positive displace 
ment meters on the incoming lines have 
been equipped with impulse type trans 
mitters that activate magnetic counters 
on the control panel. 

A gravitometer has been installed on 
the incoming line from Iles (the source 
of batched shipments) and by means of 
a differential transformer type trans 
mitter, a remote reading receiver in the 
station records the line gravity and also 
lights an alarm when a batch interface 
has reached the station 

Tank gaging (with HI-LO level 
alarms) is now done by a pulse code 
electric transmitter at each tank. Tank 
level is read-out on a lighted tank gage 
pane! in the station office. Also included 
in the modernization were improve 
ments to the stations incoming and out- 
going scraper traps. Each was provided 
with expanded barrels and quick-open 
ing blanking plugs. Unit No. 3 was pro 
vided with a pneumatic controller, 
which is actuated by line pressure, and 
governs the speed of this unit to main- 
tain predetermined pressure limits 

The station engineers’ desk, situated 
immediately adjacent to the control 
panel, has on its back panel recording 
pressure gages for the east and west 
systems and for the No. 3 unit control- 
ler, 12-in. diam indicating discharge 


pressure gages, and 6-1n. diam indicat 
ing suction pressure gages. The side 
panel of the control board cabinet holds 
the remote recording device and ind! 
cator lights for the gravitometer. The 
behind the desk that 
houses the high pressure oil lines to the 


compartment 


zages is Of welded construction and Is 
accessible only from the pump room 
side of the firewall. The wiring behind 
the control panel ts accessible only from 
the engine room side. The two cabinets 
are entirely isolated from each other by 
a steel wall 

Pumping equipment at Wamsutter 
consists of two 280-hp engines direct 
coupled to 2-stage duplex horizontal 
pumps, and 820-hp supercharged en 
gine driving an 8-cylinder pump, and 
two 525-hp engines driving 5-cylinde 
pumps. Fuel is crude oil taken from 


the Iles stream 


The new equipment installed during 
1956 has simplified operations at Wam 
sutter to the extent that it 
F 


necessary Tol 


ive his machinery except 


visual inspections. It permits oj 


with one man on tour 

vere required previously 
Reduction in manpowe 

ments were anticipated w 


that only one man was 1 
men had assumed other 
ind one had resigned 

Utah Oil, Pipe Line Department 


ficials are confident that the expend 


tures of the past fall have resulted in a 


safer, better integrated, more econom 
4 


hile providing 


cal station operation, w | 


t 
flexibilities that could be ncorpo!r ited 


n future planning x*** 


Meter area. Cabinet on right houses gravitometer 








MOLE 


Pipeline 
Cleaner 


for BETTER cleaning of 
CRUDE LINES 
PRODUCT LINES 

NATURAL GAS LINES 


SOMERVILLE’S 


33 years experience makes it 
easier to solve tough problems 


on your pipeline jobs 


SOMERVILLE CONSTRUCTION CO 


Ada, 4X Michigan 
— poreremeneerent 
SIGN OF cA) ysarsracrow 
V 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


TRANSMISSION DISTRIBUTION Fort Madison, lowa 


LINES SYSTEMS 

















Begin My Subscription NOW! 


The Petroleum Engineer 
Drilling and Producing* 


The Refining Engineer* 
The Pipeline Engineer* 


The Petroleum Engineer 
For Management** 


1 Payment Enclosed O Bill Me 


NAME 


POSITION 


ADDRESS () Home 


[] Company 


COMPANY 


CITY ZONE STATE 


Please check division of industry engaged in 


Drilling [] Refining ] Supply 
Producing [] Petrochemical! ] Manufacturing 


Pipeline }) Natural Gasoline Contractor 


DETROIT 


FOR 
AMERICAN 
LOUISIANA PIPE LINE 


a CPS 


CATHODIC 
PROTECTION 
PACKAGE 


The South Lovisiana-to- | 
Detroit American Louisiana | 
Pipe Line Company system — 
— 1,200 miles long — was 
cathodically protected by a 
CPS packaged installation 
.. . surveyed, designed, in- | 
stalled and checked out. 


As in the case of American 
Louisiana, your CPS Package © 
is a failored job, backed 
with an integrated organi- 
zation of 20 top engineers 
plus competent experienced 
field foremen fully equipped 
with the most advanced 
installation equipment and 
supplied with the best ma- 
terials from strategically 
located warehouses. 


CATHODIC 
PROTECTION 
SERVICE 


P. O. Box 6387 
JAckson 2-5171 


HOUSTON 6, TEXAS 


SOUTH LA. 
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PIPELINE 
PERSONALS 


Perkins, president of El Paso 

Gas Products Company, was 
elected to the board of directors of Tekoil 
Corporation. El Paso Natural Gas Prod 
ucts Company is a wholly-owned sub 
sidiary of El Paso Natural Gas Company 
Perkins is vice president of the gas com 
pany as well as of Rare Metals Corpora 
tion of America, another subsidiary, and 
is a director of all three corporations 





Lion 
E-I20 


pote? Wal. fe 


> Claude F. Horton 
has been 
executive vice presi 
dent and a member 
of the board of di 
rectors of Construc 
ciones Collins de 
Venezuela 

Horton was also 
named assistant to 
S. V. Collins, presi 
dent of the firm, in 
contract negotiations 
for the Collins Con 
struction Company 
of Port Lavaca, Texas. He was formerly 
vice president of Brown & Root, Inc., in 
charge of all pipeline construction 


elected 


C. F. Horton 


EXPOSED COATING 


Wore 


N iT 


FoR TWO WEEKS, eleven thou- 


sand feet of ten inch coated pipe was left 





exposed on a right-of-way in Colorado. 
During this period, the atmospheric tem- 
perature dropped from 90° to 0 
heit in a single night. 


Fahren- 


The coating material, LION 


E-120 asphalt, stood up and took this 
beating, saving the contractor the cost of 
a completely new coating job. At the end 
of the two weeks, a thorough test with 
a holiday detector revealed that there 
were no checks or cracks and, on the 
entire 11,000 feet of pipe, no disbond- 
ing had occurred. 


This confirmed the results of lab- 


oratory tests in which pipe, coated with 
Lion E-120 was heated to 140° F.— 


placed in a refrigerator at minus 20° for 
four hours — and brought back to 77° 
— with no sign of coating failure. 


=< 





CALL US OR WRITE US for com- 


plete specifications on Lion E-120 coat- 
ines and literature on other HOLCOMBE 
corrosion prevention products. 


THE H OLCOMBE comeany. inc. 


FIRST NATIONAL BANK BUILDING 


TELEPHONE 5-3468 


SHREVEPORT, LOUISIANA 
HOLCOMBE COMPANY OF CANADA, INC. 


323 BARKER BUILDING 


TELEPHONE 6-7291 


CALGARY, ALBERTA, CANADA 


Lion Coatings 


Hotcombe Selenium Rectifiers 


> Charles F. Guinn, superintendent of 
Tidal Pipe Line Company, a_ wholly 
owned subsidiary of Tidewater Oil Com 
pany, has retired. He has served almost 
31 years with Tidal Pipe Line Company 
working throughout Texas, Oklahoma 
New Mexico, and Louisiana. He con 
tributed to many of the major improve 
ments in methods and techniques in pipe 
line developments. Otis R. Tisdale, chict 
engineer of Tidal Pipe Line also has re 
tired. He has worked in many parts of 
Oklahoma Arkansas, New Mexico 
Louisiana, and Texas. During World Wat 
Il, he was loaned to the War Emergency 
Pipe Line, returning to Tidal Pipe Line 
upon termination of hostilities 


. The American Gas Association has an 
nounced the appointment of three men 
to positions tn its headquarters office in 
New York City. Samuel J. Cunningham 
has been named research assistant to th 
research bureau. He was last associated 
with Cities Service Oil Company. Joseph 
F. Giaccone joins the staff of the bureau 
of statistics after 10 years with the Ameri 
can Transit Association, most recently as 
assistant to the director of the statistical 
department. W. Roger Sarno to the utili 
ition bureau as assistant utilization « 
‘meer specializing in heating and an 
conditioning. He was last with Babcock 


and Wilcox 
> K. N. Bradley has been 


senior engineer, Service Pipe Line Com 


r ; ‘ 
ippoimnte 


pany Bradley will have s ipervision of 
the civil, valuation, reconnaissance, draft 
in¢ and records sections. In the same d 
partment. T. S. Llewellyn, senior engi 
neer, will have supervision of the mechan 
ical, electrical, utilities, corrosion, and re 
arch and development sections; and 
V. J. Sittel, assistant chief engineer. 


direct and 


coordinat i enginecring 
pipelin 


vstem automation and microwave com 


planning activities concerning 


munication tacilities 

R. H. Christman, contracting adn 
trator, has been promoted to civil engi 
neer to replace Bradley. Fred W. Zilm, 
former welding technician, has been pro 
moted to replace Christman 


K. N. Bradley A. L. Roberts 


> A. L. Roberts, vice president of Texas 
Gas Transmission Corporation, has been 
named vice president in charge of opera 
tions, succeeding the late L. FE. Ingham 
who retired on February | and who died 
March 3 

Roberts was employed by Missouri 
Kansas Pipeline Company, a predecessor 
of Texas Gas, as district superintendent 
at Bowling Green, Kentucky. He later 
served in the same capacity with Ken 
tucky Natural Gas Corporation, another 
Texas Gas predecessor. When Kentucky 
Natural Gas and Memphis Natural Gas 
were merged into Texas Gas in 1948 
supervision of construction of a pipeline 
system from Texas and Louisiana to 
Ohio was assigned to ..oberts. He was 
appointed general superintendent of the 
Texas Gas system in 1949, and the board 
of directors elected him vice president in 


Pipe Wrappings Graphite Anodes e Coke Breeze 195¢ 
’ 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD THE PIPELINE ENGINEER, May, 1957 
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Next, No. 4 NO-OX-IDized wrapper for protection against abrasion 


THIS PIPE 


Twenty-five years ago NO-OX-ID 
combinations sealed this pipe against 
corrosion. Today, after two and one- 
half decades of uninterrupted service, 
the pipe is as good as new. 


HOW DO WE KNOW THIS? 


Recently, new construction made re- 
location of the line necessary. Inspec- 
tion revealed the original NO-OX-ID 
coatings and wrappers had chemi- 


Dearborn NO-OX-ID | |“ 


For Long-Term Protection 


cally and mechanically stopped mois- 
ture penetration and corrosive attack 
Not a foot of pipe was replaced. After 
cleaning and a new application of 
NO-OX-ID coating-wrapper combi- 
nation, the pipe was lowered in. It's 
now ready for many more years of 
additional service. 

Many leading pipeline companies 
and utilities rely on NO-OX-ID com- 
binations for lasting pipeline protec- 


Finally, NO-OX.-ID Filler Red “C 


a seal coat 


IS 25 YEARS YOUNG 


tion. Consult your Dearbort 
sentative next time you move | 
' 


lay new lines for the right con 


tion to meet your soil conditions. 


NO-OX-ID ADVANTAGES 


Coats more feet per man-hours be 
cause less material is needed+ Applied 
hot or cold « By hand, by Travelines 
or at the mill + Requires less equip 


ment « No noxious fumes 


Dearborn Chemical Corporation 


Gentlemen 


Chicago $4, Illinois 


USE THIS COUPON Dept. PE, Merchandise Mart P 
FOR MORE INFORMATION 


Havea Dearborn Pipeline Repre $e 


Send me NO-OX.-ID literature 


Company 


Against Pipe Corrosion iddress 


PIPELINE ENGINEER, May, 1957 


Cary. 


FOR FURTHER INF« 


ADVERTISED PRODUCTS, SEE 


RMAT N 
READER SERV 





Personals 


\\ 
\ “0” fot ame 
mode 


diameter pipe 


Cy 
ff 
/ 
"9 Qn G. P. Garver 
d 
Cre;. > J. J. Hedrick, president of N 
‘nh Pipeline Company of Ame 
93 Texas Illinois Natural Gas Pip 
pany, has been elected president 
ples Gas Light and Coke Company, et 
fective June |. Hedrick succeeds Eskil L 
Bjork, who has been named ¢ 
chief executive officer 
board chairman of inc pil 1K con 
panies. This was at neces ter James 
F. Oates, Jr., 
be leaving tl 
Bjork has been pres 
since 1952. Succeeding Hed 
dent of the afhlhated pipe! 
will be George P. Garver, 
ently vice president and 


urer of the pipeline compar 


will continue to play a vital 
activities of tl expanding pipe 
panies, as he will fill the new office 


chairman of the boar 


“yp : pipeline companies. A_ ne 
Welding of small diameter pipe . executive vice president of 


(1¥2” to 4”) becomes the easiest companies will be created, to be 
quickest, most accurate —- and most Mark V. Burlingame, present!) 
economical —- means of joining such ‘ : dent in charge of operations 
pipe when every cut and beve 

square and accurate 


The never-failing precision -actior 
of H & M's exclusive Model ‘‘O” has 
been field-tested and proved on hur 
dreds of welding jobs — even wher 
operated by apprentice welders! A 
perfect cut and bevel can be made 


n 2” pipe, for instance, in less thar 
30 seconds actual cutting time by {iS EQUIPPED TO HANDLE 
an inexperienced operator. 
The H & M Model ‘’0” is built or 
the same split-gear horseshoe prin ANY SIZE 
ple as the larger H & M Machines (for 4” to 36” pips - 
7¥2 \|bs., it may be placed on continuous pieces of pips 
one pipe to another — changed from one size t onother , 
matter of seconds! ’ rp 
If you are manually welding your small-diameter pipe i y CROSS OUNTRY 
aren’t welding at all — an H & M Model “O” Pipe Cutting and Beve PIPE LINE 
ing Machine is your primary step towards greater speed, accuracy, pre ‘ ONSTRUCTION 
cision and protits in joining small diameter piping ¥ 7 ? 
The Model “’O’’— like all H & M Machines — can easily and quickly 
be motorized for automatic operation. a7 WN PIPE LINE 
Write today for illustrated bulletin he ; 


PIPE PRY 


‘ 


RIVER CROSSIN 


= TAKING UP ANI 
are , RECONDITIONING 
OLD PIPE LINES 


1 


Pp I Pp E B E Vv E L | | G Paul R. Halbert N. K. McFarland 
MACHINE COMPANY 
OFFICE AND WAREHOUSE 


TULSA, OKLAHOMA 10301 SHADY TRAIL 
DALLAS 20, TEXAS PHONE FL 7-2833 
311 E. Third St Diamond 3-0241 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD THE PIPELINE ENGINEER, may 1997 





wih THE PIPELINE 
CONTRACTORS 


@ Houston Contracting Company, 2707 Fern- 
dale Place, Houston 6, Texas. Has 121 miles 
of 30-in. natur el 
‘ Transp ( 

point near A t Lexa ci 
point near \ Work 
handled by thre preads; pipe laying 


nd March 15 


@H 8B 
Antonio 6, Texas. HH 


Pe 


Zachry Company, Box 2570, San 
330.000 ft of 4 
n € ompa 
tween Coke Co nd Midland County 
Texas. Ha I c ’ ids { 3 if 
/ 
One spread ol 
e Rw Grand 
inother 358 
ind Highway 
on the Rio 
ind Vidor 


line tor / 


@ Panama-Williams Corporation, 1418 Mel- 
rose Building, Houston, Texas. Has 76 


of 4 and ¢ 


Texas 
ma 


to Ho 


@ Majestic Contractors Limited, 408 Royal 
Trust Building, Edmonton, Alberta. Has gath 
ring svstem to ¥ tor vA r Pipeli 
Maida atche i area. Has 
mined distribution 
Company i 
‘U-in. line 
Pipe Line 
Lid., natur This spread, with 
pipe laying to | probably in June, ts 
east of Winnips I gh territory largely 
muskeg and ( cous rock 


@ River Construction Corporation, Box 9217 
Fort Worth, Texas. Has 84 miles of & and 
10-in. line tron tichmond to Stockton 
Calitornia iy this string tor Southern 


Pa P 


@ Canadian River Construction, 580 Hornby 
Street, Vancouver, British Columbia. Has 150 
miles of gathering lines in northern Al 
berta and British Columbia for Westcoast 
Transmission (¢ any, Li 


@ Ted Price Construction Company, Electra 
Texas. Has 205 miles of | to 8-in. distribi 
tion svstem in Walla Walla, Washington 
ind Pendleton nd Baker 


va Cras ¢ 


Oregon to 
( 


@ Troth Construction Company, Box 592 
Britton, Oklahome. Has contract for 160 
miles of 2 and &-in. lines for gas distribu 
tion to communiti in the Aberdeen 
South Dakota, are I ti Natura 
Gras ¢ 


@ Engineers Limited Pipeline Company, 200 
Bush Street, San Francisco, California. Has 
line for P Gas & Electric Company 
miles 
of 18-in., and 19 miles of 12-in. to lay 
from Beehive Bend field to Sacramento 
California 


consisting Of 5 miles of 20-in 3 
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@ Fulton Banister, ltd., 625 Northern Hard- 
ware Building, Edmonton, Alberta Has 33 
miles of 24-in. for I/nterprovincial P 

Line Company between Peebles and 
Glenavon, Saskatchewan, to begin con 
struction about June | Also has about 
130 miles of | to 20-in. distribution lines 
in Regina City, Saskatchewan, for Sas 


@ Mannix, Ltd 322 Seventh Avenue W 
Calgary, Alberta. Has 100 miles of 3 t 
-in. gathering line in the Pembina field 
) vy for Pembina Pine ne Con 
l Has 110 miles of 30-in. for 
Transmission Company, Ltd 
Huntingdon and Kingsvalle, Brit 
Columbia. Has 90 miles of 34-in. t 
for Trans-Canada Pipe Line Compa» 
ween Moose Jaw and Candiac, Sas 
itchewan. Has contract to lay 32 miles of 
in. loop for Pembina Pipe Line Com 
Lid., between Edmonton and ¢ 
) Alberta. Work on this project 
vegin May | 


@ Collins Construction Company, P. O. Box 
86, Port Lavace, Texes. Has contract for 
laying 37,000 ft of 22-in. pipe for the ¢ 

i Leos inveies California Lin 

erve as ocean outfall for slud 
Hyperion Treatment Plant at El Ses 

nd will extend from El Segundo be 

depth of 300 ft in the Pacific Ocean 
Also has 11,000 ft of 4-1n. pipe to 
Pe {merican Petroleum Cor 
trom Mckaddin Beach Dome ne: 
1 ; 


Island to a producing well of 


Gulf of Mexico 


shore 


@ A. J. Curtis & Company, P. O. Box 1072 
Casper, Wyoming. Has 

mount of 44 to 6-in. city distribution line 
to lav for Spokane Natural Gas ¢ mpar 


ndetermined 


@ Engineering-Construction Company, First 
National Bank Building, Tulsa, Oklahoma 
Has contract with Northwestern Pul 
Service Company to lay distribution sys 
tems in four towns in South Dakota, also 
has extensions in another South Dakota 
town. Field office has been set up in 
DeSmet; work started April 15 


@ Robert B. Somerville Company, 4891 
Yonge Street, Toronto, Ontario. Has 92 miles 
of 20-in. line to lay between Sarnia and 
Bright, Ontario tor Inter-Provincial Pipe 
Line 


@ American Pipe Coating Contractors, Inc., 
P. O. Box 89, Jennings, Lovisiana. Has cor 
tract to clean and prime three miles of 
8 and l2-in. line for Tennessee Gas 
Tr rrSerissior onipany Also has 47 
miles ot 3 line for Magn ia P< re 
’ Has 6 miles of 4-in. for 
Has 10 miles of 
line for Gulf Interstate Gas Con 
inv. Also has 17 miles of 12 and 16-i1 
sathering system for Anchor-Wate, Inc 
(for American Louisiana Pipe Line C. 


ry 


@ DOutton-Willioms Bros., itd., North Cano- 
dian Oils Building, Calgary, Alberta. Has 
320 miles of 10 through 4-in. distribution 
systems for Inland Natural Gas Compan 
in Nelson, Savona, and Penticton, central 
British Columbia 


@ O. R. Burden Construction Corporatior 
P. O. Box 5216, Tulsa, Oklahoma. Has 
miles of 20-in. to take up in the v t 
Roland, Arkansas, for Magen if 
Company. Has completed | i 
amount of new line para 


rob 


@ Ounn Bros., inc., 801 Mercantile Securities 
Building, P. O. Box 5771, Dallas, Texas. H 
105 miles of 34-in. for El Pa Natu 
Gas Company between St. Mic i 
Navajo Statio Arizona. Has +5 

; line for Western Pipe l ( 


pany east of Flagstaff to Topock, A 


of 34-in 


@ R. H. Fulton & Company, inc., P. O. Box 
1526, Lubbock, Texas. Has 252 miles of 
22-in. line for Colorado Interstate Gas 
Company between Rock Springs 
Laramie, Wyoming. Has 78.4 m 
in. line in the Minnesota 

vincial P Line Ce 


loop 


@ latex Construction Company of Georgia 
P. O. Box 184, Fond du Lac, Wisconsin. Ha 
90 miles of 16 and 20-i1 ve 


mic 0 


Oshkos! Milwaukee, Wi 


Michigan-| nsin Pipe l 


@ Somerville Construction Company, Ada 
Michigon. Has 67 miles of 10 and 12-in 
line trom Clare County to Traverse City 
Michigan, for Michigan Consol ed Gas 
Company. Also has 60 miles 

in. line between Muskegon and Lud 
ington, Michigan, for the same company 


@ Williams Brothers Company 
Bank of Tulsa 8 
212.5 mile 20 ide 
Vohil Oil Company } 
will extend from San Si 


Puerto Cabello on the Car 


Nationa 
idg., Tulsa, Oklahoma. Has 


! 
I cl I 


@ H. C. Price Company, Box 1111 
ville, Oklahoma. Has 71 miles of 3 
for Texas Eastern Trans ss ( 
tion in the Port Lavaca, Texas 


Barties 


@ Trojan Construction Compony, inc., 1416 
N. Robinson, Oklahoma City 3, Oklahoma 
Has contract for takeup and recondition 
ing 276 miles of 8-in. line for Sinclair Pi 
Line Company between Jacksboro and 
Mexia, Texas 


@ Eastern Pipeline Contractors, Mercantil: 
Bank Bidg., Dallas, Texas. Has « t for 
89 miles of 6 and 8-in. line for ¢ 

om ipo nt 


no Ce ‘ point west\ 
Midland into New Mexico, near Hx 


@ Price-Poole Pipeline Constructors of Can 
ada (joint venture of H. C. Price of Canada 
Limited and Poole Construction Company, Lid 
Rivers, Manitobo. Has 99-mile 

34-in. pipe to lay for Trans- 

Line Company on a sectio 

Manitoba Province extendi 

from the Assiniboine River 1 

Right of way has been cleared 

activity is underway prior 

struction beginning this spt 


' 
permits 














~ , ; 
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At 1957 Power Fair, engineers witness proof of... 


TURBO-UNIFLO PERFORMANCE 


There’s no better way to judge the per- 
formance of an engine than to see it in 
operation. That’s why more than 250 
process and pipeline engineers recently 
gathered in Buffalo, N. Y.,, to attend 
Worthington’s 1957 “Power Fair.” 

Star of the show was the new SUTC 
TURBO-UNIFLO gas compres- 
sor. The only two-cycle engine compres- 
sor with exhaust powered turbocharg- 
ing from start-up through full-load, the 
TURBO-UNIFLO features remarkable 
stability over the complete range of 
speed and load requirements, 


engine 


The audience was impressed by the 
TURBO-UNIFLO’s smooth start 
quiet operation 


and 
as much as 20 decibels 
quieter than engines with mechanically 
driven scavenging systems). Next came 
the overload demonstration to 
the very conservative engine rating. 


prove 


To show stability, engine speed was 
gradually while maintaining 
full torque. 320 rpm... 270 rpm... 230 
rpm (at this point someone offered to 
bet that it couldn’t go below 150). But 
down it went... all the way to 105 rpm 
before reaching its stalling point. 


reduced 





But this is only half the 
Worthington 


glad to 


representat 
give you all the fa 

rTURBO-UNIFLO et! 
ir neare t Wi 


. ; 
Write 


new SUT¢ 
in touch with yo 
district office or on 
Worthington Corporation, Harri 

N. J. In Canada: Worthington (Canada 
1955, Ltd., Brantford, Ont. 


WORTHINGTON 











Transco to Add Stations 
in Texas and Louisiana 


The Fede Power Commussion has 
iuthorized | scontinental Gas Pipe 
Line Corporation to construct and op 


s facilities in Texas and 
Lousiana at estimated cost ot 


S43 750.000 
The tacilit iuthorized include the 
construction of an 880-hp Mission Val 
lev booste ymin Victoria County, 
Texas: an -hp booster station and 
dehydration nt in Luby field, Nueces 
County, Lexas nd an SdvU hp hboostel 
station lehvdration plant, and a pul 
chase rel reta field, Retugio 

C ounty 

Ihe auth zal 1 also mmecludes the 
nstallation « dditional 3550 hp 
C ompresso ition No. 23 in Har 
s County n additional SOOO 
ation No. 24 in 
Loutsiana 3.45 
supply pipeline 
the construction 


Station in 


Tennessee Gas Will Spend 
$187,000,000 if FPC Approves 


Tennessee Gas Transmission Com 
pany has amended two applications 
which seek Federal Power Commission 
uthorization tor natural gas tacilities 
that would increase us daily system de 
very capacity by $71,701,000 cu ft 
lennessee said tt Was necessary to 
imend its apt itions to revise the se 
quence i hich the proposed new ta 
cilities ippl I n both dockets 
would be onstruct and placed in 
service on its svstem in order to pro 
vide increased ability to render service 
to its present customers beginning in 
the tall of 1957 
Fennessee now proposes (Docket 
G-11, 107) to construct during 


? construction season, 175 miles 
liameter pipeline; 37,260 
new littional compressor horse 
power in stations in Loutsiana, Missts 
sippi, Tennessee, and Kentucky; and a 
submarine crossing of the Mississippi 
River. These facilities would provide 
Tennessee with an additional average 
daily sales c ipacity of I18,1 37,000 
cu ft. Estimated cost of the facilities is 
§$ 39.740.000 
The second phase of Docket No 
G-11,107, to be constructed during 
1YSS ncludes 896 miles of varving 
diameter pipe and 83,730 hp in new 
and existing compressor stations in 
Misstssipp! Tennessee New York, 
Pennsylvania, Kentucky, and Ohio at 
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in estimated cost f about $135,366 

OO0 These ftacilitie would increas« nal roposed 
Tennessee ‘ 

pac t by 338 


y t 
In Docket No 154, Tennessec 


proposes to construct facilities that 1 /6.000 Cu 


mas SLO 


36.390 hp to new and exist Tennessee still p 
ng compressor stations in Texas, Mis Docket No. G-9454 
SISSIPP! Louisiana, and Tennessee. The OOO.000 cu Tt of natu 
estimated cost of the facilities ts about Midwestern Gas Transmis 
STL.Y91T 000 These facilities would pany, All of the proposed t 
e Tennessee with the same in contained 


\ 
want su 


pO gt 
ski save" asl 


«Field 





























Ss. D. DAY COMPANY 


315 Buffalo Dr., Houston 19, Texas 
Phone JA 8.243! 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE 





Projects 


Salt Lake to Expand 
Crude and Products Systems 

Plans for a major expansion of both 
the crude oil line and products line 
systems of the Salt Lake Pipe Line 
Company are announced by P. N 
Johnson, president. 

Johnson said additional capacity of 
14,000 bbl per day will be added to the 
Rangely, Colorado-Salt Lake City 
crude line by installing 100 miles ot 
new 10-in. line and additional pumping 
facilities at existing pump stations 
When complete, the crude oil line will 
be able to handle 70,000 bbl per day 

Capacity of the products line, which 


DUTY 
EXCAVATORS 


FOR BETTER 


You get the most ditch per dollar with 
Koehring and Parsons Heavy Duty Exca- 
vators. Trenches from 5 to 25 feet deep, 
up to 6 feet wide are within range of 
Koehring Hoes and Parsons Trenchliners 
distributed by Crutcher-Rolfs-Cummings, 
Inc. 

In addition to top performance ditching, 
Koehring offers a variety of crawler and 
rubber-mounted excavators, among 
which are Cruiser Cranes and Hoes and 
Truck Cranes. Parsons offers both ladder 
and wheel-type Trenchliners, including 
C-R-C Middle and Big Incher Ditchers 


extends trom Salt Lake City to Spo- 
kane, Washington, will be increased by 
10,000 bbl per day between Salt Lake 
City and Boise, Idaho, by installing 
idditional pumping facilities. In addi- 
tion, the carrying capacity of the prod- 
ucts line from Boise, Idaho, to Pasco, 
Washington, will be upped 5,000 bbl 
per day by installing 80 miles of new 
S-in. line. When construction is com 
pleted the new throughputs will be 
56,000 bbl per day from Salt Lake City 
ind 30,000 bbl per day trom Boise 

P pe for both the crude and products 
line systems has been ordered and com 
pletion of the entire expansion is ex 


pected by the end of 1957 


TRENCHES 


EITHER WAY YOU DIG THEM 


Free literature is available on the com- 


plete line of Koehring excavators as well 
as Parsons Trenchliners. Fill in coupon 
below, clip it and mail to C-R-C today 
or for faster service call UNderwood 


4-6391, Houston, Texas 


OTHER C-R-C EQUIPMENT 


Cleaning and Priming Machines 
Coating and Wrapping Machines 
Vertical Pipe Benders 
Stationary Machines 
Line-Up Clamps 
Kelley Rippers 
Pipe Bevelers 


PLEASE SEND LITERATURE ON KOEHRING [) 


PARSONS [1] 


CRUTCHER + ROLFS ¢ CUMMINGS, INC. 


P. O. Box 


NAME 

COMPANY 
STREET ADDRESS 
CITY 
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FOR FURTHER 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


2073 Houston, Texas 


TITLE 
DIV 


INFORMATION ON 


Texas Eastern, Penn-Jersey 
Plan $30,000,000 Project 


Texas Eastern Transmission Corpo 
ration and its wholly-owned subsidiary 
Texas Eastern Penn-Jersey [Transmis 
sion Corporation, have filed applica 
tions with the Federal Power Commis 
sion requesting authorization tor ex 
pansion projects that will add approxi 
mately 110,000,000 cu tt to the daily 
capacity ol Texas Eastern’s system 

lotal cost of the project fol both 
companies will be approximately $30, 


,7 


322.400, with the parent company’s 
tacilities costing some $25,904,600 and 
Penn-Jersey tacilities about $4,417,800, 
according to Orville S. Carpenter, presi 
dent of Texas Eastern 

The two applications request author 
ity to add 67,610 hp of compression 
tacilities and 137 miles of pipeline to 
lexas Eastern’s system 

[he compression facilities would in 
clude a new 


0,250-hp compressor 


station near Mont Belvieu, Texas, on 
the company's recently authorized 30 
in. pipeline trom the Vidor compresso! 
station near Beaumont, to a point on 
the Rio Grande near McAllen, Texas 
[he company would add horsepowe! 
on Texas Eastern’s existing 30-in. line 
Tex is ind Kos 
$200 hp 
Parish 


at ¢ Ipelousas Sta 


between Beaumont 
ciusko, Mississippi, as follows 
at Gillis station, Beauregard 
Louisiana, 5280 hp 
tion, St. Landy Parish, 
5200 hp at St. Francisville 
West Feliciana Parish, Louisiana; 5280 
hp at Union Church station, Jefferson 
5200 hp at Clin 


Louisiana 


stalion, 


County, Mississipp 
ton stetion, Hinds County, Mississippi 
and * 00 hp at Kosciusko station 


Attala 


Texas Eastern also requested addi 


ounty, Mississipp! 
uon of approximately 2200 hp to a 
previously authorized station near Lin 
den, New Jersey, and construction of 
metering and regulating stations 

fexas Eastern has asked the FPC for 
authorization to construct approx! 
mately 96.5 miles of additional 30-in 
pipeline 


existing 30-in. line between Kosciusko, 


loops along the company’s 


Mississippi, and Uniontown, Pennsyl 


vania, and approximately 40 miles of 
new lateral supply lines 

Ihe Penn-Jersey system requested 
authorization to construct and lease to 
lexas Eastern the tollowing additions 
to existing or authorized compresso1 
4000 hp at 
Delmont station, Westmoreland Coun 
S000 hp at Lilly sta 
tion, Cambria County, Pennsylvania 
S000 hp at Perulack station, Juniata 
SO00 hp at 


Stations along its system 


tv, Pennsylvania 


County, Pennsylvania; 
Grantville station, Dauphin County, 
Pennsylvania, and 5000 hp at Bechtels 
ville station, Berks County, Pennsyl 


vVanla 
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Hearings May 14 on Midwest Gas Service 


, ' 
Powe 


Ihe Feder 


ordered consolidation of 


Commission has 
proceedings 
tor hearings to bes May 14 in Wash 
ngton, D. ¢ Ol 0 


une pipeline companies 


ipplications by 
all relating di 
rectly indirectly to natural gas serv 
ce int midwestern United States 

Lhree 


companies are propos 


projects that are 


competitive with tac es proposed by 


Nhidwest« . ransmission Com 
pany ot Ho lo Lexas Ihe three 
Michigan 
Pipe Line Company 
van; Northern Natt 
of Omaha, Nebrash 


Pipeline Compa 


Wisconsin 
of Detroit, Michi 
| Gas Company 
ind Natural Gas 
America, of Chi 


companies 
t 


cago, Illinois 


Applicat five other companies 


ire affected orde! [hese are 
Americal uisiana Pipe Line Com 
Paso Natural Gas 

lexas; Permian 
iny of Omaha 
Gas Company ol 

nd Lennessec 


ompany ot Hous 


supplies vus to 

Paso and Pet 

>to build tacih 

n Natural’s gus 

Ss seeking author 

rw project in Min 

supplied either by 

ern: and Tennes 

ot Midwestern’s 

is supply, \ the other half coming 
from ¢ nad 


Midwestert 


sing to build a 
the Portland, 
S. Canadian 
Vhere ou eceive 204, 

OOO O00 cu tt of tural gas pel day 
Lines, Ltd 
Manttoba 


om in inada Pipe 
Another 
would be purchased 
trom Lennessee Gas Transmission at 
the Portland connection. Midwestern 
vould serve customers in North Da 
kato, M eso Wisconsin, Michigan 
lilinors d Indian 
Michigan W sin ots seeking au 
tv to construct tacilities to serve 
communities Michigan and Wiscon 
Su some ofl shich re im afeas pro 


1 te ed by Midwestern. The 


posed f 
EPC previously had reserved perma 
nent allocation of 61,385,000 cu ft of 
American Louisiana's 
il deliverv to Michi 
these competitive 
reas 
Northern Natural’s pending applica 
lions involve p oposed service to Iron 
Ranges, and to 192 communities in 
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Nebraska, Minnesota, and Wis- 


39 of which are also proposed 


lowa 
consin 
to be served by Midwestern 

Permian Basin 1s proposing to con- 
struct facilities to supply gas to North- 
ern, with delivery to be made by Per- 
mian to El Paso for redelivery to North 
ern. El Paso would build facilities to 
enable it to transport and deliver this 
ind other gas to Northern 

Iron Ranges would construct a pipe 
line in Minnesota to serve numerous 
cities and villages, with Midwestern and 
Northern each proposing to supply the 


necessary Las 


FOR 
BUILDING 
BETTER 
PIPE LINES 


Ouston [289° 


CONTRACTING COMPANY 
-_— GENERAL CONTRACTORS 


Laurence H. Favrot @ RP. Gregory © Geo. A Peterkin 


FOR FURTHER 


NFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


Projects 


Construction of Products 
Line Begins in July 

Trust Pipe Line Company, subsid 
iarv of Cosden Petroleum Company ot 
Big Spring, Texas, will begin work in 
July on a 6-in. 128-mile products line 
from Abilene and Wichita Falls 

A terminal will be constructed at 
Wichita Falls, the site tor 


been purchased 


which | 


Supplying the line will be the Cosden 
refinery at Big Spring, the Hawley (for 
merly Onyx) refinery north of Abilene 
and the Col-Tex plant at Colorado City 
Short laterals will supply two air force 


buses 


Lutegrity 


GAS 


WATER PIPE LINES 





J 2707 FERNDALE 
HOUSTON 6, TEXAS 
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Plans for Kansas 
Crude Lines Revised 

Southern Kansas Pipe Line Com 
pany, which originally announced a 6 
and 10-in. pipeline from Liberal to Ar 
kansas Ctiy, Kansas, has advised the 
Kansas Corporation Commission of re 
vised plans. What would have been a 
240-mile line with capacity of 10,000 
bbl a day, will now be extended to the 
Greenwood pool near the Colorado 
line and capacity possibly increased. 

Promoters of the line are Alladin 
Petroleum Company, Wichita, and An- 
derson-Prichard Oil Corporation, Okla- 
homa City, which owns a refinery in 
Arkansas City 

New plans also may include a gath- 
ering system in Oklahoma Panhandle 
fields. Products in the Oklahoma Pan 
handle and southwestern Kansas re- 
cently lost their limited market due to 
discontinuance of purchasing and 
trucking by the Groendyke Petroleum 
Company, which has been making de 
liveries to Shamrock Oil and Gas 





iB 





ve 


NOTICE: 


No change except the 
corporate name. We 
still have the same 
ownership, same 
management, same 








Specify 


address, same telephone, and use the same 45 years of experience 
to render the same service under the same trade name—"*PELCO." 


Yellowstone Laying Jet 
Fuel Line to Air Bases 

A jet fuel pipeline, extending 25 
miles from the Spokane, Washington, 
delivery facilities of Yellowstone Pipe 
Line Company in the East Spokane 
urea to the Geiger and Fairchild Au 
Force Bases, has been announced by 
R. E. Lombard, superintendent of Yel- 
lowstone 

The 8-in. jet fuel line will be an ex- 
tension of the 540-mile Yellowstone 
line from Billings, Montana, to Spo- 
kane. Continental Oil Company and 
Carter Oil Company each have a 40 
percent interest in the Yellowstone 
line. Other owners are Union Oil Com- 
pany of California, 14 percent, and H 
Earl Clack, Inc., 

Engineers Limited Pipeline, San 


6 percent, 


Francisco and Seattle, has been 
awarded the contract to build the line 
which will be constructed under the 
supervision of Yellowstone Pipe Line 


Company engineers 








Welding Saddles 








<> 
PELICAN SUPPLY CO. INC. 


P. O. Drawer 1108 


Shreveport (84), Lo 


SEE YOUR NEAREST SUPPLY HOUSE 





(Formerly: Pelican Well Tool & Supply Company) 





soldering 





The WILKINSON LINE LOCATOR 
PREVENTS COSTLY DAMAGE 


Spots all sub surface pipes, cables, etc., and determines their depth accurately 


ETCHED CIRCUITRY: instead of hand wiring, insures uniformity and freedom from faulty 


BATTERY TESTER: instantly indicates battery condition without removing batteries 


INSTRUMENT CASE: Made of tough, wear resisting phenolic material. The antennas are an 
integral part of cases, moisture and shock proof 


WILKINSON PRODUCTS COMPANY 


3987 Chevy Chase Drive, PASADENA 3, CALIFORNIA. SYivan 0-4314 
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FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


Products System Given 
Rapid Write-off by ODM 

A rapid tax write-off certificate has 
been granted by the Office of Defense 
Mobilization to Underground Storage 
and Exploration, Inc., for construction 
of a products pipeline in the East. The 
393-mile system would extend trom 
Moundsville, West Virginia, to Newark, 
New Jersey, with laterals to Mauch 
Chunk, Marcus Hook, and Philadel 
phia 

A spokesman for Underground Stor 
age and Exploration said the line would 
be supplied by Texas Eastern Trans 
mission Corporation, if that company 
is allowed to convert the “Little Inch 
line, or American Pipe Line Corpora 
tion (Paul Ryan), if that line should be 
built 

Proposed plans are for a |2-in. line 
between Moundsville and Newark, with 
the laterals 6 and 8-in. Capacity would 
be 125,000 bbl a day 

Iwo underground storage cavities 
are planned, one for 300,000 bbl at 
Moundsville, the other for 12,000,000 
bbl at Mauch Chunk 

E. J. Tempest, Upper Darby, Penn 
sylvania, was listed as the party ol 
interest on the ODM application. Rep 
resentative in Washington, D. C., was 
given as Bernard J. Long, Pennsylvania 
Building 


Permian Basin-Houston 
Crude Line Announced 


A 26-in. crude oil line from the Mid 
land, Texas, area to Houston has been 
announced by seven major producers 
in the Permian Basin, with completion 
planned for the spring of 1958 

Participants in the new pipeline are 
Atlantic Refining Cities 
Service Oil Company, Continental Oil 
Company, Gulf Oil Corporation, Phil 


Company, 


lips Petroleum Company, Sinclair Oil 
and Gas Company, and The Texas 
Company 

Capacity of the system will be be 
tween 400,000 and 500,000 bbl a day, 
depending on the number of pump sta 


tions decided upon 


Oil Line From Williston 
Considered by Railroad 


Great Northern Railway is consider- 
ing the feasibility of a pipeline originat- 
ing in the Williston Basin, which en 
braces western North Dakota and east- 
ern Montana, John M. Budd, presi- 
dent, has announced. The pipeline 
would transport crude oil to the St 
Paul-Minnesota and Duluth-Superior 
areas 

Pipe Line 
Houston, Texas, has been retained by 
Great Northern to assist in the studies, 
which still are in the preliminary stage 


Fechnologists, Inc., of 
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30° PIPELINE CROSSES POTOMAC 


with the aid of a drill-barge-mounted 


GYRO-FLO PORTABLE 


Unique submarine drill barge, built by 
Associated Pipe Line Contractors, Inc., 
is powered by a standard Ingersoll-Rand 


600 cfm Gyro-F lo portable compressor 


ssociated Pipe Line Contractors, Inc., recently gram from Texas to , rl he Gvro-Flo mounted 
A completed laving a 30” line across the Potomac on the barge was onl e of a number used on this 
River near Rockville, Md. The river at this point was project, and these « ssors. together with othe: 
2800 teet wide with a bed of solid rock. Ingersoll-Rand = ro« drill juipment gave their 

traditional troub!l 

This difficult rock drilling problem was solved by 
using the all-steel drill barge shown above, built by Wherever ¢ 
Associated. On it are mounted an _ Ingersoll-Rand power, they agree t 
SD-65 Submarine Drill which is yp wered by a 600 Ask \ ur tl vers ll 
cfm Gyro-Flo portable air compressor. The Gyro-Flo the complete story 
is anchored aboard without removing the running 


gear, thus leaving it available for on-land 


drilling work Ingersoll-Rand 


This river crossing is a part of Associated’s 
80 mile section of Transcontinental Pipe 


Line Corporation's main line looping pro- 11 Broadway, New York 4, New York 


@N UNBEATABLE COMBINATION ...GYRO-FLO COMPRESSORS AND I-R ROCK DRILLS 
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For more information on items described 
here in brief, use the handy reply card 
and circle the corresponding numbers 


emachinery «supplies ¢* services 


Centrifugal Pressure Pump. Homelite 
Model 2483-1P is a centrifugal pressure 
pump designed specifically for fire depart 
ments, contractors, utilities, and general 
industries 


It has a capacity range of 55 gal of 
water per min at 70 Ib pressure to 205 
gal of water per min at open discharge 
Weighing only 107 Ib, unit is easily car 
ried to any location. Closed-type impel 
ler is designed with large clearances to 
permit operation in muddy water and con 
structed of long-wearing cast iron for long 
service life. Homelite, a division of Tex 
tron, Inc 

Circle number (81) on reply card 


Electronic Tank Gaging System. Gilbert 
& Barker Mfg. and Fischer & Porter Co 
have combined equipment for complete 
tank gaging and data handling systems 
Signals from many gages may be pro 
grammed through these systems, tele 
metered to distant central headquarters, 
and there presented on typewritten log 
sheets, punched paper tape, punched ac 
counting cards, and other digital output 
devices. Fischer & Porter plans develop- 
ment of an integrated data processing 
system capable of tying multiple tank 
farm installations together on a nation 
wide basis for purposes of inventory con- 
trol. 

The Gilbarco gage uses a highly-sensi 
tive, servo-operated probe to detect the 


D-104 


Automatic Shut-Off Valve. Automatic 
shut-off valve has 3 new basic features in 
design, which provide better control of 
the oil level in tanks and prevent air from 
entering the pipeline. Value is a dia 
phragm actuated balanced valve operat 
ing on tank pressure differential. Up 
stream tank head is the only factor that 
controls the opening and closing of valve 
Two spring-loaded rotating toggles hold 
the valve open; then as the liquid level in 
the tank drops, toggles snap the valve 
closed. 4’, L. Walker Company 


4 < ad 
ya Sea 4%: 


Circle number (82) on reply card 


SS 


AOE 8 
BOR ATIONG 
ACN eeS 


PERATIONA, MEADQUAR TER 


absolute liquid level in a tank. Minute 
high frequency signals, whose phase and 
magnitude are determined by the probe's 
contact with the liquid, automatically 
raise and lower the sensing element to ac 
curately follow the changes in liquid 
level. Data may be logged at local of 
hices for production scheduling and op 
erating guides, and simultaneously tele 
metered to the company’s main office for 
top management analysis. This then per 
mits the utilization of a digital computer 
thus coordinating marketing and eco 
nomic factors with the latest product in 
ventory. Fischer & Porter Company and 


Gilbert & Barker Mfe. Co 
Circle number (83) on reply card 


Insulator for 


‘ 


Rugged Big-Inch. “St 


Clad” insulator for big 
oversize casings under 
roads 1s available for 
Design fea 
duty insulator 


runners machine 


ind larger 


flexible steel 

per runner. Th 

vents the butt 

digging into the pipe coa 
insulating liner of oul-resist 
cured to the high-tensile 
vides positiy nsulation 


Lin 


Circle number (84) of 


Heavy Duty Ripping. Mode! 
for use in heavy duty ripp 
tached to bulldozers 43 to 60 
the 150 to 320 hp tractor 
introduced. It features the 

ind pinion depth adjustm 
i} by 7-ir Ipping hank 


oot 


Circle numbe 85 


New Compressor Valve for Air and G: 
ew concept in comp sO va 
} is Hect nirod 
e Company. De 
uses the ball cl 


stead of the 


plate 
sed at this tim 
of spring-loaded 
the valve body 
eum industry 


ire simplicity 


for greater valve eflicier 

that instantaneous failures ca 

ind lower maintenance 

in reconditioning of vi 

valve life. Valves are designed fi i 
compressors in the refining, gas process 
ing, and gas transmission industries as we 
is air and gas drilling. 7 RB | 
Company 


Circle number (86) on reply 
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Horizon Camera. A 360° horizon camera 


tor re d ad horzonta 


ipprovimately 
c IPproramatc 
WM) tt cient t ibout 60 site 


Circk ib 7) on reply 


Low Cost Trencher. Low cost service lin 
trencher for contractors ility com 

ci tics nas been an 
no ed ew Model M_ Ditch-Witcl 


moh 


panies ind mur pal 


e will tor 


Model M 


to 6 Tt per min 


will 


ng service lines 
nd cathodic protec 
nes. Powered by an 
unit weighs Sit 


) t ri ( rles Mie 
reply 


Cutting Non-Ferrous Metal Plate. Inert 
s weldin 


a elding pr 


xcess IS NOW being used for 
netals in addition to 

nd non-ferrous metals 
1 equipment this new 
process requires no special operator tech 


niques. Simple adjustments in gas flow 


- 


owe = 


ind steel wire speed are all that are 
needed. Both high-production machine 
equipment and manual equipment can be 
adjusted for cutting with equal facility 
Aluminum, stainless steel, chrome steel, 
nickel, monel, inconel, copper, brass, and 
iluminum bronze have been cut satisfac 


torily by subsequent welding operations 


| 
ducti ale ompany 
> number ) on reply card 
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New Equipment 





When Overloads 
Gas Transmission or 
Distribution Line Scrubbers... 


Aerotec Dry Gas Scrul easily handle it without 
loss of efficiency 
Up to 100 overload can be handled by Aerotec Gas 
Scrubbers while still maintaining normal efficiency. Some 
of the features which contribute to the wide acceptance of 


} 


these unique and outstanding scrubbers are 


Delivery of g free from dust and liquid carryover 
Small size for equivalent volumes as compared to conven- 
tional types 


Simplicity of installation and operation 


olding to any capacity 


Convenient mani 
Contact our Project Engineers for information and aid on 


your gas cleaning problem 


ORPORATION Greenwich, Conn. 


5 5 cipal cite 


(Offices 


Project Engineers THE THER IX 


Canadian Affiliates; T. C. CHOWN, LTD., 164 Metcalfe Ave., Westmount, Montreal 6, Que. 


Manufacturers 


THE AEROTEC CORPORATION 


Greenwich, Conn. 
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NEW Literature 





For more information on items described 
here in brief, use the handy reply card 
and circle the corresponding numbers 


Fascinating Numbers. The Graham Com 
puter and booklet “Fascination in Num 
bers” is offered to readers by Graham 
Transmissions Inc. A unique computer, it 
can be applied to ordinary slide rule cal 
culations as well as special business prob 
lems. Designed for horsepower calcula 
tion, the calculator has been used in 
calculating the volume of tanks. For in 
stance, for a formula for capacity of a 
tank in gallons in terms of tank diameter 
and length, the special vertical scale for 
diameter at the left would have markings 
on each side and would include the diam 
eter square and the constant, and the 
standard horizontal scale at the bottom 
would set the length—the capacity being 
read on the diagonal. Graham Transmis 
sions Ine 


Circle number (90) on reply card 


Differential Pressure Sensing Unit. Barton 
Instrument Corporation has published a 
bulletin, No. 224-1, describing the Barton 
Differential Pressure Sensing Unit, Model 
224. It includes an explanation of con 
struction and operating principle, bellows, 
torque tube, range springs, self-venting 
and self-draining, and mounting. This bul 
letin also shows models of the company’s 
pneumatic indicating transmitter, indica 
tors, differential pressure recorder, and 
indicating flow switch. Barton Instrument 
Corporation 


Circle number (91) on reply card 


Wire Rope. By means of photographs and 
drawings with reeving diagrams, a new 
brochure lists the proper wire rope speci- 
fication for all types of construction equip 
ment. Included is a discussion of Lang 
Lay vs Regular Lay rope, rope construc 
tions and proper wire rope to use for 
clamshell bucket operation. Called “The 
Correct Wire Rope for Contractors’ 
Equipment,” brochure is No. 5702. Mac 
whyte Company 


Circle number (92) on reply card 


Conduit for Underground Piping. This 12- 
page color publication covers all the es- 
sentials pertaining to underground pipe 
conduit. It shows how Thermo-O-Tile is 
constructed and installed with both 
molded and filler insulation. How the pip- 
ing is supported, anchored, and guided is 
discussed. Arch diameters, base sizes, and 
double conduits for multiple pipes too 
large for a single conduit are included 
The Porter-Hayden Companies 
Circle number (93) on reply card 


IH TD-24 Mailer. International Harvester 
Company has made available an 8 
page, 2-color mailer on the 200 hp TD-24, 
largest in the TH crawler line of 7 units 
Entitled “Boss Of The Big Jobs,” the 
pamphlet emphasizes the solid framework 
of the unit, planet power steering, and the 
option of torque converter or gear drives 
Line drawings illustrate components of 
the torque converter drive system, the 
main frame, and a cutaway exposure 
and explanation of the planet power steer 
ing system. International Harvester Co 
Construction Equipment Division 
Circle number (94) on reply card 
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Basic Sediment & Water Monitor. A 4 
page, color brochure has been announced 
by Instruments, Inc. on Gulf Research 
and Development Company's BS&W 
Monitor for measuring and controlling the 
bs&w content of crude oil at automatic 
custody transfer installations. A photo, 
diagram, and charts describe the monitor 
how it operates, and a typical installation 
Instrume nts, Ine 


Circle number (95) on reply card 


Graduate Training Program Reprint. 
Allis-Chalmers graduate training program 
is the subject of an &-page reprint entitled 
“The Guided Self Development of Engi 
neers.” It sets forth how the program helps 
the engineering graduate find his place in 
industry and how it augments his aca 
demic training. Emphasis is on the engi 
neering technical course, one of 7 part 
time courses offered, because it exempli 
fies the underlying philosophy of engineet 
ing training within the company {/lis 
Chalmers Manufacturing Company 


Circle number (96) on reply card 


Protective Coating Catalog. A new 25 
page, 2-color Polyken Protective Coat 
ings Catalog gives full information on 
protective tape coatings. Nature of corro 
sion and its control is discussed and ad 
vantages of wrapping with Polyken poly 
ethlylene tape are shown by diagrams 
drawings and descriptive copy. The tape 
method of application to pipe is fully ex 
plained preparation of surfaces, how 
they are coated, and inspected. Case his 
tories of successful applications of the 
Polyken method are cited. An additional 
Section concerns specifications, surtac« 
preparations, taping and wrapping, in 
specting, repair, and special wraps for 
welded pipe. Smaller, less common appli 
cations are also explained. The Kendall 
Company, Polyken Sales Division 


Circle number (97) on reply card 


Catalog on Fans. A revised catalog, Bul 
letin A-I11B, covering adjustable-pitch 
cooling tower and heat exchanger fans 
has been published by Hartzell Propeller 
Fan. Catalog contains descriptions, speci 
fications and performance data on fans 
with aluminum-alloy blades in diameters 
from 40 to 132 in. and models with Hart 
zite plastic blades in diameters from 10 
to 22 ft. It also includes detailed data 
on the Hartzell controllable-pitch heat 
exchanger fan. Hartzell Propeller Fan 
Company 


Circle number (98) on reply card 


Ramco Master Catalog. A new 96-page 
master Ramco catalog for use by instal 
lers and specifiers of piston rings for cars, 
trucks, tractors, buses, Stationary engines 
and light-weight 2 and 4-cycle engines 
has been announced. Catalog lists Ramco 
engineers’ recommendations for 10-Up 
sets utilizing full chrome, partial chrome 
cast-iron and steel ring combinations as 
required to best meet the conditions of 
each engine design. New edition has been 
simplified in listing arrangement. Ramsey 
Corporation 


Circle number (99) on reply card 


New Book on R/M Poly-V Drive. A 
completely new 112-page Engineering 
Data Book for the selection and design 
of Poly-V Drives has been announced 
The book contains many charts, tables 
and diagrams along with complete spec! 
hicatior for all drive sizes. Selection of 
proper Poly-V_ Belts and Sheaves fo 
drives of any speed or horsepower rating 
is made possible, without calculation, by 
means of the complete, easy-to-use Stand 
ard drive tables. The book provides com 
plete coverage ol both theory and th 

practical application of the new R/M 
Poly-V Drive, along with numerous illu 

trated case histories. In addition, compre 

hensive data on V-belt drives is included 
ratings 


le shoot 


covering drive tables, horsepower 
installation instructions and troub 
ing Manhattan Rubher D wor R 
hestos-Manhattan, In 


Circle number 100) on 


Free Check List Brochure. Stepped 
production in the plant almost always 
means stepped-up activity in the drafting 
room. One way to pinpoint poss 
creases in productivity ts 

item, through a= check 

every type of product used 
well-equipped drafting room. St 

covering equipment and supplies 

A to Z and suggesting several 


wavs to cut down waste motor 


nate time-consuming met 


fatigue, Save space 
Frederick Post Con 


Circle number (101) of 


X-Tru-Coat. A 4-pace fold 
lic’s new X-Tru-Coa 
steel pipe ind tubine has 
lished Folder d scribes th 
pipeline corrosion, and 
streneth of steel and the 
plastic have been combined 
to meet the requirements of 
severe corrosive applications 
Steel Corporatior 

(107) on 


Circle number 


Liquid-Gas Separation Device. 
bulletin Ligquid-Gas Separation 
been published describing the Selas 
Jector, a liquid-gas separation devi 
removal of entrained liquids and 
from air, gas and steam systems 

Jector completely 

liquid and solid particles from proce 
and instrument gas supply lines. Avail 
able in 3 standard models for volumes up 
to 7000 scfm and pressures to 200 psig 
and specially-engineered units for unusual 
applications. Selas Corporation of Amer 
ica 


remMmovV 


Circle number (103) on reply card 


Welding Wire. Bulletin DH-402A_ ce 
scribes the many Page methods of pach 
aging welding wire, including their new 
est innovation—Payoffpaks. It also give 
complete and up-to-date analyses of the 
various Page stainless steel, low alloy 
and carbon steel weldine wires. P 

Steel and Wire Division 
and Cahle Company, In 


(104) on reply card 


{merican Chair 
Circle number 


Ovaloid Tanks. R. D. Cole Mfg. Co. ha 
announced a new bulletin on ovaloid 
tanks. This bulletin includes pictures of 
tanks used in cities over the country, their 
capacity, dimensions and average cubic 


yards at foundation. R. D. Cole Mfg. Co 
Circle number (105) on reply card 
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Complete Perforating 
Service 


KARROTFREE KONESHOT 


---gives you 


14% Greater Penetration — 


Debris-Free Perforations 


AND HERE’S WHY! All shaped-charges make debris 

only Lane-Wells Karrotfree Koneshot keeps the 

debris in the gun to give you cleaner, deeper holes. And 

in test after test, Karrotfree Koneshot consistently blasted deeper 
into the formation attaining a significant 14° greater penetration 
than any other 4-inch shaped-charge gun available today 

Only Lane-Wells Karrotfree Koneshot gives you both deep 
penetration and debris-free perforations. Formation plugging 
carrots and charge debris that were “trapped” in a Karrotfree 
Koneshot gun and removed from the well out of the way 


of full production are shown in this illustration. 


Karrotfree Koneshot is ONE in the selection of 
Lane-Wells guns. Call your nearby Lane-Wells man about 


the COMPLETI perforating service 


LANE-WELLS 


COMPANY 


FOR INFORMATION WRITE: 
P. ©. BOX 1664, HOUSTON 1, TEXAS 


LANE-WELLS CANADIAN CO. IN CANADA 
PETRO-TECH SERVICE C.A. IN VENEZUELA 





HALLIBURTON 


OIL WELL CEMENTING COMPANY DUNCAN, OKLAHOMA 





